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PBEFACE. 



The following pages, containing many extracts from the 
most reoent works of Lereboors, Chevalier, Fizeau, and 
others, are offered to the public, in the hope, that they will 
prove a useful and correct guide to many who may wish to 
practise the interesting and beautiful art of Photography. 

123, Newgate Street, 
May^ 1845. 



PHOTOGRAPHY. 



CHAPTER I. 



INTRODUCTION AND HISTORY. 

The observation of the nature and properties of Light, and 
and the peculiar changes which it undergoes in its qualities or 
direction, when passing through bodies of different forms — 
when reflected from their surfaces— or when moving past them 
at small distances, constitutes the Science of Optics. The 
observation of the peculiar effect produced by Light on the 
constitution of some bodies, more particularly as regards 
obtaining impressions of objects by those effects, has received 
the name of Photography. 

The word Photography is derived from two Greek words, 
4>a;v and Vpaxlyu)^ and is applied to the art of making pictures 
or impressions by the agency of Light. 

Light has been known for a long time to produce other 
effects besides that of illuminating objects, and rendering them 
visible to our senses ; such, for instance, as destroying the 
colour from some bodies and increasing it in others. These 
effects are caused by and have received the name of the 
•* CHEMICAL ACTION OF LIGHT," in the samc way that heat 
and the cause of heat are generally called by one and the same 
appellation. 

The chemical fiction of light is either to cause bodies to 
combine together or to decompose them, and the decomposing 
effect of light being generally in proportion to the facility with 
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■which the same result may be produced by other means, it is 
one of the chief endeavours of the Photographist to discover 
and employ those compounds whose constituents are held 
together by the least possible degree of affinity. 

The compounds of silver are those which are generally used 
for photogenic or photographic purposes, and they appear, as 
far as our present knowledge extends, to be the most in- 
fluenced by the action of light, although it is extremely pro- 
bable, from some late experiments of Sir J. Herschel, that 
there is not a compound, of whatever nature it may be, but is 
affected more or less by light, and, although that effect may not, 
in many instances, be visible, still it may exist, and only re- 
quire the substance which has been exposed to its action to be 
placed under different circumstances, to make the effect ap- 
j)arent to our senses. 

The darkening of recently precipitated chloride of silver, 
when exposed to the light, appears to have first suggested the 
idea of photographic drawing, and the earliest recorded experi- 
ments on this subject are those of Wedgwood and Sir H. Davy, 
which were published in the journal of the Royal Institution, 
in June, 1802 ; but as these philosophers were not able to pre- 
vent the further action of light after the impression had been 
obtained, their experiments led to no conclusive result, and the 
subject was in a short time abandoned. M. Niepce, about the 
year 1814, appears to have been the next who turned his 
attention to the production of pictures by light s he continued 
his experiments alone for about ten years, when he became 
acquainted with M. Daguerre, who was also pursuing the same 
object. These two gentlemen continued their researches to- 
gether, without publishing any of their results, till the begin- 
ning of 1839, when the discovery of Daguerreotype was 
announced ; but the process was kept secret till the month of 
July in the same year, when the French Grovemment purchased 
the secret. 

In January, 1839, Mr. Fox Talbot, who had been experi- 
menting for a considerable time to render paper sensitive to 
to light, communicated to the Royal Society his photographic 
discoveries, and shortly afterwards publii^ed the mode of 
preparing his sensitive paper, and the method of obtaining 
photogenic drawings from leaves, flowers, feathers, &c. To 
Mr. Fox Talbot is due the honour, not only of having first 
given to the world his beautiful process of photogenic drawing, 
but also the more recent discovery of the Calotype^ by which 
objects, may be obtained on paper, by means of the camera 
obscura, in a few seconds, and rivalling, in point of effect, the 
delicate outline of the Daguerreotype. 



The photographic art is also greatly indebted to the interest^ 
ing and valuable researches of Sir John Herschel, who has 
invented and suggested many improvements in known pro- 
cesses, and likewise discovered the Crysotype and several other 
peculiar and beautiful modes of photogenic drawing. Among 
the many whose experiments have enriched this interesting 
subject, besides those already mentioned, the names of Fyfe, 
Hunt, Ponton, Donne, Draper, fieoquerell, and Redman, will 
be sufficient to show the attention and science that have beeu 
and are devoted to perfect and simplify Photography ; but as we 
advance, wider appears the field, and more bright the prospect ; 
and so fraught with interest and amusement is every depart- 
ment that has been yet explored, and so many still remain 
untouched, that we may anticipate results far greater than 
have yet transpired ; and it may not be chimerical to imagine 
that the time is not far off, when we shall be able faithfully 
to copy in a few seconds, the beautiful varied forms and colours 
of animate and inanimate nature, whether in her sober guise, or 
decked in her gaudiest dress. 

Even in its present state, the art must be invaluable to the 
traveller, enabling him, with only a slight addition to his usual 
equipment, to obtain correct copies from Nature's self of all 
objects of interest he may chance to meet. The botanist and 
naturalist are able to retain fac-similes of all those objects^ 
whether flowers, leaves, trees, feathers, insects or animals of 
any description, that interest them the most ; these copies, in 
general, not only retaining a correct outline, but sufficient 
detail to distinguish their distinctive characters. In fact, every 
one who either loves to copy Nature in her outward form by 
art, or to observe and trace her in her more obscure walk of 
science, must feel interested and delighted, and endeavour, as 
far as he possibly can, to enrich, by his own observation or 
experiment, so vduable and intercfsting a discovery, in which 
art and science go hand in hand. 



CHAPTER II. 

OPTICS. 

The intention of the follovrlng description of the chief Optical 
Principles, as far as they relate to the formation of images, is 
to convey to the Photographist a correct idea of the action of 
lenses and instruments constructed with them, so as to enable 
him to make as extended applications of the Photographic Art 
as possible. 
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1. AH instruments formed of one or more convex lenses 
produce, at a point called the focus, an image of all luminous 
objects towards which they are directed. 

2. Whenever a sensitive surface is placed in the focus of one 
of these instruments, a copy of the object will be obtained, but 
this copy, or rather image, will be more or less clear in its 
details — ^more or less bright, according to the peiftction of the 
lenses and their relative position to the object. 

3. Every image produced by a convex lens, is reversed. 

4. The size of the image is to that of the object, as the dis- 
tance of the image to the lens=, is to that of the len» to the object. 

5. All rays of light with which the Photographist has to 
deal with are diverging, nevertheless, to convey a clear idea of 
what ought to be understood by the term focus, it will be re- 
quisite to say a few words, relative to the alteration that lenses 
nroduce on parallel rays* 

6. When parallel rays of light fall on a convex lens, those 
which impinge on its axis do not undergo any alteration in 
passing through the glass, but follow their original direction^ 
but all the others converge, after passing the lens, till they 
meet at a certain point of the axis, which point is called the 
focus. 

Example^ — The ray A B, (Fig. 1) which passes through the 
centre of the lens D, proceeds in a direct line, but the rays 
C D and £ D» are refracted and converge to a point F, situated 
upon the prolongation of the axis A F. The point F is termed 
the principal focus or the/octw of parallel rays. 

7. When the rays are diverging they follow the law as shown 
in Fig. 2. The rays A D A E diverging from the point A, 
and meeting the lens D E, whose principal focus is at Bj are 
refracted by the glass, and converge towards the point F, where 
they intersect each other, and form an image of the point A. 

8. If the lens be brought nearer to the radiating point A, 
the focus F will be lengthened, and vice versa : but these alter- 
ations, in the focal distance follow certain rules. 

9. Suppose the point A to be placed at G, a point equal to 
twice the principal focal distance C B, the focus F will be at H, 
as far behind the lens, as the radiant point G is before it. If A 
be placed at I, the focus F will be infinitely distant, or the 
refracted rays will become parallel, and will not form an image ; 
finally, if A be placed between I and C, the rays diverge after 
refraction. Either of the points A or F may be considered as 
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the focus, for if the radiant point he F its image will he formed 
at A, in the same way that A will produce an image or focus 
at F ; it is to this relation or interchange hetween the radiant 
points and foci, that the term has been given of conjugate foci* 

10. The formation of images in that well known instrument 
the camera obscura, is due to a convex lens placed in the front 
of the instrument. It has been mentioned at sect. 3, that all 
images formed by a convex lens are reversed and consequently 
inverted, now the reason of this and also of the formation of an 
image, will be better understood by referring to Fig. 3. If 
A F B is an object placed before a convex lens L L, every point 
of it will send forth rays in all directions ; but for the sake at 
simplicity, suppose only three points to emanate rays, one of 
the top, one at the middle, and one at the bottom, the whole of 
the rays then that proceed from the point A, and fall on the 
lens L L will be refracted and form an image somewhere on 
the line A, C D, which is drawn direct through the centre of 
the lens, consequently the focus D, produced by the conver- 
gence of the rays proceeding from A, must form an image of A, 
only in a different relative position ; the middle point F being 
in a direct line with the axis of the lens, will have its image 
formed on the axis G, and the rays proceeding from the point 
B, will form an image as E ; so that, by imagining luminous 
objects to be made up of an infinite number of radiating points, 
and the rays from each individual point, although falling on 
the whole surface of the lens, to converge again and form a 
focus or representation of that point from which the rays first 
emerged, it will be very easy to comprehend how images are 
formed, and the cause of those images being reversed. 

It must also be evident that in the two triangles A C B and 
E C D, that E D, the length of the image, must be to A B, the 
length of the object, as C D the distance of the image, is to 
C A, the distance of the object from the lens. 

11. This last rule will point out the method to be followed 
if images are required of a certain determinate size, for example, 
if C F was equal to C G, the image E D would be of the same 
size as the object A B ; if C F was as long again as C G, the 
image would be half the size of the object; if, on the contrary, 
C F was half the length of C G, the image E D would be 
double the size of the object A B. 

The knowledge of this principle is very important, in as 
much as it allows persons to determine beforehand, the relative 
sizes of the image and object, and thus enables them to make 
more extended applications of those instruments, by means of 
which, photographic pictures are obtained. 
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12. The next point that demands attention, is the methods 
hy which these images may he rendered more bright. 

If two lenses be used of the same focus, the images produced 
by one may be rendered much more brilliant than those pro- 
duced by the other, by having the former of larger diameter ; 
for instance, if one of the lenses was two inches, and the other 
one inch in diameter, the former would intercept four times 
the quantity of light more than the latter, and it is evident the 
image produced would be four times as brilliant. 

Example : The cone of light ABC, figure 4, would be en- 
tirely intercepted by the lens B C, while the lens D E would 
only intercept a small part. So, when it is not possible to in- 
crease the brightness of the object by illuminating it, the bright- 
ness of the image can always be increased by using a larger lens. 

Care must be taken not to confound brightness with clear* 
ness, they are two things totally different, and the gaining of 
one does not, in general, depend upon the other, for it is neces- 
sary, in many cases, to stop a portion of light from falling on 
the lens, by which means a much sharper picture is obtained. 

13. Hitherto for the sake of conveying the first principles in 
as simple a manner as possible, reference has alone been made 
to simple lenses, but these glasses are not sufficient for the 
purposes of science ; both spherical and chromatic aberration 
render them unfit to produce those effects which are required 
from optical instruments. 

14. Spherical Aberration. — So far it has been supposed 
that the rays refracted by simple lenses, have their foci situated 
in the same plane ; but in admitting that refraction takes place 
equally at every part of the lens, it is evident that those rays 
which are the most oblique, after being refracted, cannot inter- 
sect and form their focus in the same plane as those'rays which 
are nearer the axis ; and it is also certain that the latter suffer 
less refraction, and consequently converge less, and form their 
image at a greater distance, from which it follows, that as all 
the foci do not fall in the same plane, the image will be dis- 
tinct only at certain parts. 

Let A B, Fig. 5, be a plano-convex lens, and the rays 
C D £ F emanating from the sun and falling parallel to G K 
on the flat surface of the glass ; the rays D £, near the axis 
G K, will suffer less refraction than the rays C F, and will form 
a focus at K, whereas the extreme rays C F, will form their 
focus at H. How then, is a perfect image to be obtained 
with this difference of focus ? If A H and B H are prolonged 
to L and M, where the rays meet the plane L M, of the focus 
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"Ky an image of the sun will appear surrounded with a luminous 
zone, to which the name of Halo has been given, and which 
will appear less brilliant the further it is removed from the 
centre K. The same reasoning is applicable to all the inter- 
mediate rays from C to D and F to E, and their different foci 
will fall between U and K. 

16. It is very easy to verify the correctness of these rult*s, 
for if the surface of the lens be covered with a diaphragm, having 
a central opening, so as to allow those rays only to pass which 
are near the axis, a clear and sharp image of the sun will be 
formed at K, and if, instead of the diaphragm, a small disk be 
used so as to intercept the central rays, an equally clear image 
of the sun will be formed at H. These two experiments go 
also to prove what has before been stated, for, in both cases, 
the image is rendered more sharp, but less luminous. The 
term longitudinal aberration is given to the distance H K, and 
that of lateral aberration to the width L M. 

17. Chromatic Aberration. — ^To understand what is meant 
by chromatic aberration, it is necessary to bear in mind that 
li^bt is decomposible, or in other words, it is the result of a 
combnation or mixture of a certain number of colours which 
ar^ considered as the elements of white light, because they 
have not yet been decomposed. These primitive colours are 
generally divided into seven classes, in the following order : — 
R d, orange, yellow, green, blue, indigo, and violet; but, it 
is the opinion of Brewster and many other Philosophers, that 
these seven may be reduced to three, viz. red, yellow, and blue, 
the other colours being formed by their overlapping each other. 
These colours can be shown by decomposing a ray of light, by 
means of a prism, a coloured image will be formed, to whidb 
the term spectrum^ has been given. Seeing that prisms de- 
compose white light, it follows that a lens, which amounts to 
nothing more than a union of prisms, ought equally to decom- 
pose all luminous rays which pass through it, and form coloured 
images of those objects from whence the rays emanated ; so, 
when objects are viewed through a glass, which is not achro- 
matic,* they appear surrounded by Qie colours of the rainbow. 

18. All those colours which form a ray of white light, are 
not equally refracted by lenses, and consequenUy caonot meet 
at the same focus and form a white ray, and not only does this 
fact explain the colouring of the image, but also the want of 
sharpness which it presents. The following example will, 
perhaps, render the foregoing more easy to be understood. 

19. If L L, Fig. 6, be a double-convex lens, and R L, R L, 
parallel rays of white light, composed of the seven coloured 
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rays, each having a different index of refraction, they canaot 
be refracted to one and the same point ; the red rays being the 
least refrangible, will be refracted to r, the violet rays being the 
most refrangible to v ; the distance v r constitutes the chro- 
matic aberration, and the circle, of which the diameter is a b, 
the place or point of mean refraction, and is called the circle of 
least aberration. If the rays of the sun are refracted by means 
of a lens, and the image received on a screen, placed between 
c and 0, so as to cut the cone L a 6 L, a luminous' circle will 
be formed on the paper, only surrounded by a red border, 
because it is produced by a section of the cone La, 6 L, of 
which the external rays L a, L 6 are red ; if the screen be 
moved to the other side of o, the luminous circle will be 
bordered with violet, because it will be a section of the cone 
M a M &, of which the exterior rays are violet To avoid the in- 
fluence of spherical aberration, and to render the phenomena 
of colouration more evident, let an opaque disk be placed over 
the central portion of the lens so as to allow those rays only 
to pass which are at the edge of the glass, a violet image of 
the sun will be seen at v ; red at r, and Anally images of all 
the colours of the spectrum, in the intermediate space ; con- 
sequently the general image will not only be confused, but 
clothed with prismatic colours. 

20. It must be evident, from what has been explained in 
the preceding sections, that to produce a good sharp image, 
both the sperical and chromatic aberration must be avoided 
this can only be effected by a very nice adjustment of glasses of 
different forms and densities, and lenses so constructed, are 
called achromatic. 



CHAPTER III. 

THE CAMERA OBSCURA. 

The Camera is the most important of apparatus to the 
photographist, in as much, as the clearness and sharpness of the 
results obtained mainly depend upon its construction. The 
cheapest and best form of camera, where extreme sharpness 
is not required, as is the case when prepared paper is employed, 
is one fitted (as described by Dr. WoUaston in the Phil. Tran. 
for 1812,) with a miniscus lens having the radii of its curves 
in the proportion of two to one. The form of camera is shown 
in section at fig. 7 — It consists of a wooden box, in the front 
of which slides a tube, containing a meniscus lens, which has 
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a diaphragm or stop placed a short distance in front of it ; at 
the back of the camera, slides a frame holding a piece of ground 
glass, for the purpose of ascertaining the focus ; and also a 
frame so constructed, that the prepared paper can be placed be- 
tween a plate of glass and a smooth surface of slate ; in the 
front of the glass is a slide to protect the paper from the action of 
light till introduced into the camera. In using cameras which 
have either meniscus or plain lenses, it must be borne in mind, 
that the visual focus, as shown on the ground glass, will not 
give a sharp photographic picture, and the reason of this is 
very obvious, for these rays which produce a chemical action 
on any sensitive surface or material, always accompany the 
violet rays of the spectrum ; and in describing Fig. 6, it has 
been shown, that the violet rays form a focus t?, nearer to the 
lens than the point of least aberration o, where the picture 
would appear clearest to the eye ; consequently, to obtain a 
sharp photograph, it would be necessary to shorten the distance 
between the lens and paper, so that it may be brought to that 
point where the violet and chemical rays form a focus. The 
distance the paper ought to be approximated to the lens after 
ascertaining the optical or visual focus, will depend, in a great 
measure, upon the focal length of lens, and the distance of 
the object. The best plan to arrive at this point, is to make 
one or two trials, and when the distance is once ascertained, 
mark the sliding tube. A modification of the foregoing has 
been suggested by Mr. Cundell, and will be found extremely 
useful for Calotype drawing; it is represented at Fig. 8 and 9. 
The chief novelty in this arrangement is the introduction of 
the diaphragms A B and C D, and in the elongation of the 
mouthpiece ; both of which are useful in protecting the picture 
from all external light, except that which emanates from the 
objects to be copied ; the rays from the direction 6, being in- 
tercepted at B, and those from d at D. The paper is placed 
between a plate of glass and slate, contained in a frame, which 
fits the open end G H. 

By reference to Fig. 9, it will be seen, that by means of the 
diaphragm or " stop" E F, the rays from the barb of the 
arrow are excluded from the upper and received only upon 
the lower half of the lens, at which they fall at a compara- 
tively high and equal angle of incidence. They are thus less 
refracted than they would otherwise be, and their focus is not 
only sharpened but elongated. By this means, the picture, 
instead of being formed in the usual curve, is formed much 
nearer to a straight line in the plane of the paper placed to 
receive it. 

10. A lens of twelve inches focus, which is the kind most 
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recommended, ought to have an aperture of 2-4 inches. The 
diaphra(>m at £ F (in which the principal virtue of the in- 
strument resides) ought to he placed 1*5 inch in advance of 
the lens, and its opening ought not to exceed 1*2 inch. By 
using one of a smaller opening, a much finer image will he 
obtained, but at the sacrifice of light : at short distances, how- 
ever, on account of the increasing divergency of the rays, 
only a small opening, admitting the mere centres of the pen- 
cils, can be used with advantage. The size of the plate 
glasses may be eight inches by six 

On the sliding part of the camera is placed a strip of wood 
or ivory, graduated for both the optical and chemical focus, so 
that the instrument can be set in an instant by merely 
measuring the distance of the object to be copied, if near, or 
by guessing at it if out of reach. 

When extreme fineness of detail is required, as is the case 
with the Daguerreot3rpe picture, an Achromatic Camera ought, 
alone, to be used. 

For taking views, &c., where the time required in the ope- 
ration is not of great moment, a single achromatic lens will 
answer every purpose, provided it has a stop properly placed 
in front of it, so as to cut ofi^ the side rays. A very conveni- 
ent form of the instrument is shown at Fig. 10 : it consists of 
a mahogany box, in the front of which is fixed a brass sliding 
tube, A, having an achromatic lens at one end, and the open- 
ing contracted, so as to form a stop ; at the other, as shown at 
B. In the front of the stop is a small shutter for opening or 
closing the aperture. At the back of the camera, fits the 
ground glass for ascertaining the focus, and frame for holding 
the prepared plate or paper. 

There are two objections to the use of a single achromatic 
lens, viz., the time required to produce a picture in consequence 
of being obliged to cut off a great quantity of light, or other- 
wise the picture is not sharp, and the small field they give 
free from spherical aberration, especially if the focus is short. 
These objections have led to the invention of a compound lens 
of short focus, which will give a large picture, free from aberra- 
tion, exceedingly sharp in its details, without the absolute 
necessity of using a stop. The great advantage of these com- 
pound lenses over all others, is the rapidity of their action, 
in as much as the whole of the rays emanating from an object 
are concentrated on the plate, whereas the single lens requires 
a large portion of them to be cut off. 

Both Chevalier and Lerebours, in France, and Voigtlander, 
in Germany, have paid great attention to the construction of 
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these compound lenses, and, till lately, were the only parties 
who could supply a compound lens properly manufactured. 
But now, in consequence of the great demand for the hest 
description of lenses for photographic purposes, there has heen 
great pains hes towed in England, hoth upon the manufacture 
of the glass of which the lenses are made, and also to ascer- 
tain the hest curves, &c., to which they ought to he worked : 
the result has heen the production of glasses equal in every 
respect, and in many instances superior, to those imported from 
the Continent, and at a much less cost. Fig. 1 1» gives a repre- 
sentation of a photographic camera fitted with one of the im- 
proved compound lenses, and Fig. 13, represents the lens in 
section, showing the disposition of the various glasses. 

With either the single or compound lens the focus is ad- 
justed hy rackwork, or hy a simple sliding tuhe, and as the 
achromatic glass causes all the coloured rays to meet at one 
focus, the correct adjustment will he that point where the 
object is represented in the clearest and sharpest manner on 
the ground glass. 

As all objects in the camera ohscura appear reversed, that 
is, all right-hand objects will appear to the left, in the picture, 
and vice versa^ it is of great importance, in many instances, 
to obtain the pictures as they appear in Nature ; this is accom- 
plished by the small reflecting mirror or prism, Figs. 14 and 15 
which have the effect of again reversing the object in the camera, 
and thus rendering the picture correct ; when used, they must 
be turned towards the object to be copied till a perfect repre- 
sentation is observed on the ground glass. 

When the mirror or prism is employed, the time required 
to produce a picture is generally doubled. 



CHAPTER IV. 

PHOTOGENIC DRAWING. 

This simplest branch of photography appears to have been 
first suggested, as before mentioned, by Sir H. Davy, but was 
brought to apparent perfection by Mr. Fox Talbot, in 1839, 
the principle of whose discovery was washing paper over with 
some preparation of silver that darkened in proportion to the 
intensity of light falling on its surface, and, when a sufficiently 
distinct image was produced, dissolving out the remainder of 
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the silver preparation that had not been decomposed by the 
light, by which means a permanent impression was obtained. 

The above is the principle upon which all the various pho- 
togenic compounds act ; above a hundred different modes and 
compounds are described in some works on this subject, but it 
is not the intention here to describe any but those processes 
which have generally been found the most successful. 

SELECTION OF THE PAPER. 

The kind of paper most recommended is that called blue 
wove post, and those sheets only should be selected which appear 
of an even texture throughout and free from spots ; this is 
best ascertained by holding the sheets of paper before a lamp ; 
each sheet should have a pencil-mark made on one side, that 
the surface which has to be prepared may be distinguished 
when required. 

PREPARATION OF THE PAPER. 

The only apparatus necessary for this purpose are, a few 
frames of wood similar to those used for slates, a little smaller 
than the sheets of papei to be prepared, two or three soft 
camel-hair brushes, some sheets of white blotting paper, two 
or three glasses for holding the photogenic solutions, and one 
or two glass stirring rods. The chemical solutions required 
are, a quarter of an ounce of crystalized nitrate of silver dis- 
solved in two ounces of water, and forty grains of common 
salt, or muriate of ammonia, also dissolved in two ounces of 
water. 

The paper to be prepared should be slightly damped by 
placing it for a short time between several folds of the blotting 
paper, previously wetted ; a sheet should then be carefully 
pasted on one of the wooden frames, and allowed to dry ; it 
may then be evenly washed over, by means of a camel's-hair 
brush, with the solution of nitrate of silver, taking care that 
the brush is used in one uniform direction over the sheet, re- 
moving it as seldom as possible, and avoiding the extreme 
edge of the paper pasted to the frame, which should not be 
wetted : the paper may then be allowed to dry in a dark place, 
and, when dry, washed over with the solution of muriate of 
soda or ammonia, observing the same precautions as recom- 
mended for applying the first solution of silver. When dry, 
the paper thus prepared may be cut out of the frame and kept 
for a considerable time, if preserved from the light, and as 
much as possible from the atmosphere. 
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MODE OF USING THE PHOTOGENIC PAPER. 

This photogenic paper may be used for obtaining correct 
copies of all small objects, either of nature or art, provided 
they are, or can be made, sufficiently flat, without injury ; the 
objects best adapted for this purpose, are plants, leaves, flowers, 
ferns, mosses, feathers, wings of insects, prints, drawings, 
lace, and other similar articles. The only apparatus necessary 
will be two pieces of plate-glass, the size of the drawing to 
be made, or a little larger, either separate or fl:^ed in a 
frame, so contrived that the two plates may be pressed to- 
gether by means of a screw or weight, and a thin deal board, 
covered with two or three folds of flannel. To copy objects 
that are flat, such as prints, drawings, &c., proceed as fol- 
lows : — Place a sheet of the photogenic paper on one of the 
pieces of plate-glass, taking care that the prepared side^ which 
is easily distinguished by tibe mark made for that purpose, is 
upwards. The print, or drawing, should then be placed on 
the paper, printed side downwards, and a small particle of 
wafer or gum applied at one of the comers so as to attach it 
to the prepared paper ; the other piece of plate-glass is now 
to be placed so as to press them into close contact. The 
whole may then be exposed to the light, the drawing to be 
copied being upwards. 

The time required to produce an impression depends, in a 
great measure, upon the thickness of the paper upon wliich 
the print or drawing is made ; about ten minutes in a bright 
sunshine, or half an hour clear daylight, is generally sufficient ; 
but the best method is to gently slide the upper glass partially 
ofl* without disturbing the position of the print or drawing, 
and by carefully lifting that part which is uncovered by the 
glass, see whether the impression is complete ; if not suf- 
ficiently dark, return the glass to its place, and expose it som^ 
time longer to the action of the light, till the copy be suf- 
ficiently distinct. 

To copy objects that are not flat, such as plants, leaves, 
butterflies, &c. &c., proceed as just described, but interpose 
between the lower glass and the prepared paper, which should 
be slighly damped, the board covered with flannel, and apply 
a moderate pressure to the upper glass, by which means the 
object will be slightly embedded in the sensitive paper, and a 
very beautiful and correct impression obtained. 

If the object be very unequal in its thickness at certain 
points, those parts may, in most cases, be reduced by means 
of a penknife, without impairing, in the slightest degree, the 
accuracy or effect of the copy. 
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There are many ways of modifying the process for obtaining 
photogenic drawings from various substances and articles 
which cannot fail to occur to the experimenter, and, therefore, 
need not be particularly described; such, for instance, as 
covering a piece of glass with a coating of some opaque sub- 
stance, as a mixture of lamp-black and varnish, and tracing a 
subject through it with a point. If the glass thus prepared 
be then laid on a sheet of photogenic paper, and exposed to 
the light, an impression will be obtained somewhat similar in 
appearance to a line engraving, or pen and ink drawing. 



FIXING THE PHOTOGBNIC DRAWINGS. 

When an impression has been obtained by any of the means 
just described, it is necessary, for its preservation, that the 
undecomposed salt of silver remaining in the paper be re- 
moved. 

The best article for this purpose is the salt called hypo-sul- 
phite of soda, one ounce of which is to be dissolved in one 
pint of water. This solution, when about to be used, should 
be poured into a flat dish of sufficient size to contain the pho- 
togenic drawing to be fixed. 

Immediately after a drawing has been obtained, it should be 
washed in plain water, and partially dried between some folds 
of blotting-paper ; it ought then to be laid into the solution 
of hypo-sulphite of soda for a minute or so, and afterwards 
well washed in separate portions of water till the water 
comes off tasteless ; the picture is now perfectly fixed, and 
may be dried and exposed to the light without any risk of 
injury. 

The rationale of this fixing process is this. The chloride 
of silver, which is the result of the preparation of the paper, is 
very soluble in hypo-sulphite of soda ; whereas, the sub-chlo- 
ride of silver reduced by the light is not ; the consequence is, 
that when the photogenic impression is placed in the hypo- 
sulphite, all the undecomposed chloride of silver is converted 
into hjrpo-sulphite of silver, which, being very soluble in water, 
is removed by the subsequent washing. 

The hypo-sulphite of silver having a very sweet taste, which 
it communicates to a large quantity of water, affords the best 
criterion for judging when the paper has been sufficiently 
washed in the fixing process just described. 
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NB6ATIV£ AND POSTIVfi PHOTOGRAPHS. 

/ 

s 

A photographic impression obtained by tHe ordinary photo- 
genic paper will, of course, have the lights and shades reversed 
in regard to the original, I. e. the light parts of the original 
will allow the light to pass through, and produce shades on the 
paper, whereas those parts which are thick or opaque, by ob- 
structing the light, will remain white, or nearly so. These 
kinds of impressions are caUed negaiive ones, in distinction to 
those pictures where the lights and shades are as in Nature, 
when they are called positive photographs. 

A photogenic copy of a print, for example, will, in the first 
instance, be a negative one ; and in order to obtain a positive 
picture, or correct copy of the original, it must be reversed. 
This can be done by exactly the same means as were used for 
obtaining it in the first instance, only substituting the negative 
drawing for the print. In this [way any number of positive 
copies may be obtained from one negative picture. 



CHAPTER V. 



THB CALOTYPE. 



The word Calotype is derived from two Greek words, 
signifying " beauti^l picture, or image." The Calotype 
process for taking pictures on paper, has been patented in this 
country by Mr. Fox Talbot, in whose specification it was first 
described ; it differs, in one respect, from all the former photo- 
genic processes, inasmuch as the image formed on the Cidotype 
paper is quite invisible when taken from the camera, until ¥rashed 
over with a liquid containing gallic acid, or, as recently disco- 
vered by Mr. Hunt, a small quantity of a solution of proto- 
sulphate of iron, when the picture gradually appears in all its 
details. In this particular the beautiful process^ bears a re- 
markable analogy to the Daguerreotype. 

The following excellent description of the process, with some 
improvements recently suggested by Mr. Cundell, is extracted 
from a paper of his in the Philosophical Magazine, for May, 
1844, and will be found very effective and simple : 

. 1. To produce a calotype picture there are five distinct 
processes, all of which, except the third (§ 12), most be per- 
formed by candle-light ; they are all very simple, but at the 
same time all of them require care and attention. The first, 
and not the least important, is 
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2. The Iodizing of the Paj9er.-*-Mucb depends upon the 
paper selected for the purpose ; it must be of a compact and 
uniform texture, smooth and transparent, and of not less than 
medium thickness. The best I have met with is a fine satin 
post paper, made by " R. Turner, Chafford MiU." Having 
selected a half sheet without flaw or water-mark, and free 
from even the minutest black specks, the object is to spread 
over its surface a perfectly uniform coating of the iodide of 
silver, by the mutuid decomposition of two salts, nitrate of silver 
and iodide of potassium. There is a considerable latitude in 
the degree of dilution in which these salts may be used, and 
also in the manner and order of their application ; but as the 
thickness and regularity of the coating depend upon the 
strength of the solution of nitrate of silver and upon the man- 
ner in which it is applied, I think it ought by all means to be 
applied first, before the surface of the paper is disturbed. I 
use, a solution of the strength of seventeen grains to the 
ounce of distilled water. 

3. The paper may be pinned by its two upper corners to a 
clean dry board a little larger than itself ; and, holding this 
nearly upright in the left hand, and commencing at the top, 
apply a wash of the nitrate of silver thoroughly, evenly, and 
smoothly with a large soft brush, taking care that every part of 
the surface be thoroughly wetted, and that nothing remain 
unabsorbed in the nature of free or running solution. Let the 
paper now hang loose from the board into the air to dry, and 
by using several boards time will be saved. 

4. The nitrate of silver spread upon the paper is now to be 
saturated with iodine, by bringing it in contact with a solution 
of the iodide of potassium ; the iodine goes to the silver and 
the nitric acid to the potash. 

5. Take a sohition of the iodide of potassium of the strength 
of 400 grains to a pint of water, to which it is an improvement^ 
analogous to that of M. Claudet in the Dauerreotype, to add 
lOO grains of common salt. He found that the chlorinated 
iodide of silver is infinitely more sensitive than the simple 
iodide ; and by this addition of common salt, a similar, though 
a less remarkable, modification is obtained of the sensitive 
compound. Pour the solution into a shallow fiat-bottomed 
dish, sufiiciently large to admit the paper, and let the bottom 
of the vessel be covered to the depth of an eighth of an inch. 
The prepared side of the paper having been previously marked, 
is to be brought in contact with the surface of the solution 
and, as it is desirable to keep the other side dean and dry, it 
will be found convenient, before putting it in the iodine, to 
fold upwards a narrow margin along the two opposite edges, 
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Holding by the upturned margin, the paper is to be gently 
drawn along the surface of the liquid until its lower face be 
thoroughly wetted on every part ; it will become plastic, and 
in that state may be suffered to repose for a few moments in 
contact with the liquid ; it ought not however to be exposed 
in the iodine dish for more than a minute altogether, as the 
new compound, just formed upon the paper, upon further 
exposure would gradually be re-dissolved. The paper is 
therefore to be removed, and, after dripping, it may be placed 
upon any clean surface with the wet side uppermost until about 
half dry, by which time the iodine solution will have thoroughly 
penetrated the paper, and have found out and saturated every 
particle of the silver, which it is quite indispensable it should 
do, as the smallest portion of undecomposed nitrate of silver 
would become a black stain in a subsequent part of the 
process. 

6. The paper is now covered with a coating of the iodide of 
silver ; but it is also covered, and indeed saturated, with salt* 
petre and with the iodide' of potassium, both of which it is 
indispensable should be completely removed. To effect the 
removal of these salts, it is by no means sufficient " to dip the 
paper in water ;" neither is it a good plan to wash the paper 
with any considerable motion ; as the iodide of silver, having 
but little adhesion to it, is apt to be washed off. But the 
margin of the paper being still upturned, and the unprepared 
side of if kept dry, it will be found that by setting it afloat on 
a dish of clean water, and allowing it to remain for Ave or ten 
minutes, drawing it gently now and then along the sur&ce to 
assist in removing the soluble salts, these will separate by their 
own gravity, and (the iodide of silver being insoluble in-water 
nothing will remain upon the paper but a beautifully perfect 
coating of the kind required. 

7. The paper is now to be dried ; but while wet, do not 
on any account touch or disturb the prepared surface with 
blotting-paper, or with anything else. Let it merely be sus- 
pended in the air, and in the absence of a better expedient, it 
may be pinned across a string by one of its corners. When 
dry it may be smoothed by pressure. It is now " iodized" 
and ready for use, and in this state it will keep for any length 
of time if protected from the light. The second process is that 
of exciting, or 

8. Preparing the Paper for the Camera, — For this purpose 
are required the two solutions described by Mr. Talbot, namely 
a saturated solution of crystallized gallic acid in cold distilled 
water, and a solution of the nitrate of silver of the strength of 
^tty grains to die ounce of distilled water, to which is added 
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one-sixth part of its volame of glacial acetic acid. For many 
purposes these solutions are unnecessarily strong, and unless 
skilfully handled they are apt to stain or emhrown the paper ; 
where extreme sensitiveness therefore is not required, they 
may with advantage he diluted to half the strength, in which 
state they are more manageahle and nearly as effective. The 
gallic acid solution will not keep for more than a few days, and 
only a small quantity therefore should he prepared at a time. 
When these solutions are ahout to he applied to the iodized 
paper, they are to he mixed together, in equal volumes, hy 
means of a graduated drachm tuhe. This mixture is caUed 
'* the gallo-nitrate of silver." As it speedily changes and will 
not keep for more than a few minutes, it must he used without 
delay, and it ought not to he prepared until the operator is 
quite ready to apply it. 

9. The application of this *' gaUo-nitrate*' to the paper is a 
a matter of some nicety. It will he found hest to apply it in 
the following manner : — Pour out the solution upon a clean 
slah of plate glass, diffusing it over the surface to a size cor- 
responding to that of the paper. Holding the paper hy a 
narrow upturned margin, the sensitive side is to he applied to 
the liquid upon the slah, and hrought in contact with it hy 
passing the fingers gently over the hack of the paper, which 
must not he touched with the solution. 

10. As soon as the paper is wetted with the gallo-nitrate, it 
ought instantly to he removed into a dish of water ; five or ten 
seconds at the most is as long as it is safe at this stage to leave 
the paper to he acted upon by the gallo-nitrate ; in that space 
of tiiAe it absorbs sufi&cient to render it exquisitely sensitive. 
The excess of gallo-nitrate must immediately be washed off, 
by drawing the paper gently several times under the sur£M;e 
of water, which must be perfectly dean ; and being thus washed, 
it is finished by drawirg it through fresh water, two or three 
times, once more. It is now to be dried in the dark, in the 
manner described in § 7, and when surface-dry, it may either 
be placed, while still damp, in the camera, or in a portfolio, 
among blotting-paper, for use. If properly prepared, it will 
keep perfectly well for four and twenty hours at least, preserv- 
ing all its whiteness and sensibility. 

1 1 . The light of a single candle will not mjure the paper at 
a moderate distance; but the less the paper, or the exciting 
solution, is unnecessarily exposed, even to a feeble candle-light, 
the better. Common river or spring water answers perfectly 
to wash the paper, distilled water being required for die silver 
Solutions only. Stains of ** gallo-nitrate," while recent, may 
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be removed from the fingers by a little stroug ammonia, or by 
the cyanide of potassium. The third process is that of 

12. The Exposure in the Camera, — For which, as the ope- 
rator must be guided by his own judgment, few directions can 
be given, and few are required. He must choose or design 
his own subject ; he must determine upon the aperture to be 
nsed, and judge of the time required, which will vary from a 
few seconds to three or four minutes. The subject ought, if 
possible, to have a strong and decided effect ; but extreme 
lights, or light-coloured bodies, in masses, are by all means to 
be avoided. When the paper is taken from the Camera, very 
little, or more commonly no trace whatever, of a picture is 
visible until it has been subjected to the fourth process, 
which is 

13. The bringing imt of the Picture, — ^Which is effected by 
again applying the " gsdlo-nitrate" in the manner directed 
in § 9. As soon as the paper is wetted all over, unless the 
picture appear immediately, it is to be exposed to the radiant 
heat from an iron, or any similar body, held within an inch or 
two by an assistant. It ought to he held vertically, zs well as 
the paper ; and the latter ought to be moved, so as to prevent 
any one part of it becoming dry before the rest. 

As soon as the picture is sufficiently brought out, wash it 
immediately in clean water to remove the gallo-nitrate, as 
directed in § 10 ; it may then be placed in a dish by itself, 
under water, until you are ready to fix it. The most perfect 
pictures are those which " come out" before any part of the 
paper becomes dry, which they will do if sufiSciently impressed 
in the camera. If the paper be allowed to dry before washing 
off the gallo-nitrate, the lights sink and become opaque ; and 
if exposed in the dry state to heat, the paper will embrown ; 
the drying therefore ought to be retarded, by wetting the back 
of the paper, or the picture may be brought out by the vapour 
from hot water, or what is better, a horizontal jet of steam. 
The fifth and last process is 

14. The Fixing of the Picture, ^Which is accomplished 

by removing the sensitive matter from the paper. The picture, 
or as many of them as there may be, is to be soaked in warm 
water, but not warmer than may be borne by the finger ; this 
water is to be changed once or twice, and the pictures are then 
to be well drained, and either dried altogether or pressed in 
clean and dry blotting-paper, to prepare them to imbibe a so- 
lution of the hyposulphite of soda, which may be made by 
dissolving an ounce of that salt in a quart (forty ounces) of 
water. Having poured a little of the solution into a flat dish 
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the pictures are to be introduced ijito it one by one ; daylight 
will not now injure them ; let them soak for two or tkree 
minutes, or even longer if strongly printed, turning and mo- 
ving them occasionally. The remaining unreduced salts of 
silver are thus thoroughly dissolved, and may now with the 
hyposulphite be entirely removed, by soaking in water and 
pressing In clean white blotting-paper, alternately : but if time 
can be allowed, soaking in water alone will have the effect in 
twelve or twenty-four hours, according to the thickness of the 
paper. It is essential to the success of the fixing process, that 
the paper be in the first place thoroughly penetrated by the 
hyposulphite, and the sensitive matter dissolved ; and next, 
that the hyposulphite compounds be effectually removed. 
Unless these salts are completely removed, they induce a des- 
tructive change upon the picture, they become opaque in the 
tissue of the paper, and entirely unfit it for the next, which is 

15. The Printing Process, — The picture being thus fixed, 
it has merely to be dried and smoothed, when it will undergo 
no further change. It is however a negative picture and if it 
have cost some trouble to produce it, that trouble ought not to 
be grudged, considering that you are now possessed of a matrix 
which is capable of yielding a vast number of beautiful impres- 
sions. I have had as many as fifty printed from one, and I 
have no doubt that as many more might be obtained from it. 

1 6. The manner of obtaining these impressions has been so 
often described, and there are so many different modes of pro- 
ceeding, that it may be sufficient to notice very briefly the best 
process with which I am acquainted. Photography is indebted 
for it to Mr. Alfred Taylor, the eminent chemist. His solution 
is made by dissolving one part of nitrate of silver in twelve of 
distilled water, and gradually adding strong liquid ammonia 
untU the precipitate at first produced is at length just re- 
dissolved. 

17. Some paper is to be met with, containing traces of 
bleaching chlorides, which does not require any previous pre- 
paration; but in general, it will be found necessary to prepare 
the paper, by slightly impregnating it with a minute quantity 
of common salt. This may be done by dipping it in a solu- 
tion in which the salt can barely be tasted, or of the strength 
of from thirty to forty grains to a pint of water. The paper, 
after being pressed in clean botting-paper has merely to be 
dried and smoothed, when it will be fit for use. 

18. The ammonio-nitrate of silver is applied to the paper in 
the manner described in § 3 ; and when perfectly dry, the 
negative picture to be copied is to be applied to it, with its 
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face in contact with the sensitive side. The back of the nega- 
tive picture being uppermost, they are to be pressed into close 
contact by means of a plate of glass ; and, tlius secured, they 
are to be exposed to the light of the sun and sky. The ex- 
posed parts of the sensitive paper will speedily change to lilac, 
slate-blue, deepening towards black ; and the light, gradnally 
penetrating through the semi-transparent negative picture, will 
imprint upon the sensitive paper beneath & positive impression. 
The negative picture^ or matrix, being slightly tacked to the 
sensitive paper by two mere particles of wafer, the progress of 
the operation may from time to time be observed, and stopped 
at the moment when the picture is finished. 

19. It ought then, as soon as possible, to be soaked in warm 
water, and fixed in the manner described in § 14. 

20. In these pictures there is a curious and beautiful variety 
in the tints of colour they will occasionally assume, varying 
from a rich golden orange to purple and black. Tliis efifect 
depends in a great degree upon the paper itself; but it is mo- 
dified considerably by the strength of the hyposulphite, the 
length of the time exposed to it, by the capacity of the paper to 
imbibe it, and partly, perhaps, by the nature of the light. 
Warm sepia-coloured pictures may generally be obtained by 
drying the paper, by pressure, and making it imbibe the hypo- 
sulphite supplied in liberal quantity. 

The paper of •* I. Whatman, Turkey Mill," seems to give 
pictures of the finest colour, and upon the whole, to answer 
best for the purpose. 

If the chemical agents employed be pure, the operator, who 
keeps in view the intention of each separate process, and either 
adopting the manipulation recommended, or improving upon 
it from his own resources, may rely with confidence upon a 
satisfactory result.** 

This Calotype paper is so exceedingly sensitive to the 
influence of light, &at very beautiful photogenic copies of 
lace, feathers, leaves, and such like articles, may be made by 
the light of a common coal gas flame, or an Argand lamp. 
The mode of proceeding is precisely that described for ob- 
taining the ordinary photogenic drawings by daylight, only 
substituting the CaJotype paper^ which should be damp, for 
the common photogenic. 

When exposing the prepared paper to the light, it should 
be held about four or five inches from the flame, and the time 
required will be about three minutes. 



i 



2d 
CHAPTER VI. 

fDAOUEBREOTTPE. 

The Daguerreotype is a process by which correct copies of 
objects can be made from nature on polished surfaces of silver. 
It derives its appellation from its inventor, M. Daguerre, an 
ingenious French artist, who published the process in Augut, 
1839, for which he, together with M. Niepce, who assisted 
him in his investigations, received the grant of an annuity 
from the French Government. 

The process has been patented in England by Mr. Berry, in 
1839, and in his specification is called " A New and Improved 
Method of obtaining the spontaneous reproductions of all the 
images received in the focus of the Camera Obscura ;'* since 
which time it has been greatly improved, and still is improving 
in many particulars, especially as regards its simplicity, and 
quickness of action. 

DESCRIPTION OF THE PROCESS. 

Daguerreotype Pictures, as they are called, are taken on 
copper-plates, covered with a coating of silver, which should 
be as pure as possible, and of sufficient thickness to allow of its 
being very finely polished, A superior description of Sheffield 
plate is the kind generally used, which, after being ^ut to the 
sizes required, is flattened or planished by the hammer, and 
afterwards polished on a lathe to the required surface. These 
plates, properly prepared, and cut to any size, can be obtained 
ready for use. 

The method of proceeding consists of five distinct opera- 
tions, viz. — 

1. Cleaning the silvered plate. 

2. Rendering its surface sensitive to light, by exposing it 

to the vapour of iodine, bromine, or their combina- 
tions with chlorine, &c. 

3. Ebcposing the prepared sensitive plate to the focus of 

either a refracting or reflecting camera. 

4. Bringing out the picture by exposing it to the vapour 
of mercury. 

6. Setting the picture, by removing the sensitive surface of 
the plate which has not been acted upon by the light. 

1 . Cleaning the Silvered Plale.^ The object in this opera- 
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tion being to obtain a surface of silver perfectly pure and 
polished, it is of the greatest consequence that the articles used 
in the latter part of the process should be free from grease, or 
any other article of a fixed oily nature. Many ways and sub- 
stances have been proposed for giving the best surface and 
polish, but the following can be recommended for its simplicity 
and the good result obtained. 
The articles necessary for this operation are— • 

Cotton wool. 

Calcined tripoli. 

Prepared lamp black* 

Olive oil. 

Nitric or acetic acid diluted with about sixteen parts by 
measure of water. 

Spirit-lamp and stand. 

Pair of plyers. 

Cotton velvet buff. 

The cotton wool should be clean and free from any greasy 
substance, and if any difficulty is experienced in obtaining it 
so, it is best to prepare it by soaking for about an hour in a 
rather weak solution of ammonia (hartshorn), and, after 
thoroughly washing in clean water, allowing it to dry before 
the fire, or in a moderately heated oven. 

The calcined tripoli, which should be in the state of an im- 
palpable powder, is best kept for use tied up in a small muslin 
bag, and protected from dust in a wood or paper-box. 

The lampblack should be prepared by making it red hot, in 
a crucible, till vapours cease to arise from it ; the crucible 
may then be removed from the fire, closely covered up and 
allowed to get cold. The lampblack thus burnt should be re« 
duced to a fine powder in a glass or procelain mortar, and a 
portion tied up, like the tripoli, in a small bag of very fine 
muslin. 

The mode of proceedint^ is as follows* Lay the plate, silver- 
side upwards, upon a piece of clean white paper, or, what is 
more convenient and better, on the plate holder. Fig. 17, 
and shake a small quantity of the tripoli over it; a few 
drops of olive oil should then be applied, and with a knot 
of the cotton and a light hand proceed to polish the plate by a 
series of circular movements equally over its surface, adding 
more tripoli as required The time usually expended for pro- 
ducing a good surface on a new plate is about five minutes. If 
the plate be one that has been used, it should be heated over 
a spirit-lamp for a short time before beginning to polish ; when 
'SL good surface is obtained, take a fresh pledget of wool, and, 



28 

shaking more tripoli over the plate, gradaally wipe off the oil, 
using a fresh piece of cotton as required ; when the whole of 
the oil is apparently removed, the plate ought to be heated over 
a spirit-lamp till small white spots are observed to form on the 
surface : it may then be allowed to cool ; when cold, apply, 
by means of a piece uf cotton* wool, a few drops of 'the dilute 
acid over the plate, which will immediately indicate if it has 
been suficiendy heated by its flowing easily over its surface, 
without running into distinct globules, which it would other- 
wise do : if the acid wets the surface easily, dust a little tripoli 
over it, and with a fresh piece of cotton- wool dry the acid off 
in the same manner as you did the oil : if the acid does not 
adhere to the plate, it will require to be rubbed with the tripoli 
for a little longer time before drying off. 

If the plate to be polished be very free from scratches or 
other blemishes, and has not been set with cliloride of gold, 
the use of the oil can be dispensed with, and alcohol and 
tripoli alone used as recommended by M. Lerebours. 

For giving the plate its final polish, dust a little of the 
prepared lampblack on the velvet rubber or buff, and briskly 
polish, holding the plate, if a small one, on the plate-holder or 
the ends of the fingers of the left hand, and using the buff with 
the right ; if a large plate, place its face downwards on the 
rubber, moving the plate up and down by means of the fingers, 
with a slight degree of pressure, taking care that for portraits 
the movement should not be in the direction of the face, but 
across it; and for views, in the direction of the view. 

M. Daguerre has lately recommended the employment of 
oil of lavender for polishing, he dispenses with heating the 
plate, and merely spreads a drop of the oil over its surface 
by means of a piece of cotton, then sprinkles some tripoli over 
it, and after polishing for one or two minutes, dries off the 
plate with a fresh piece of cotton, giving the last polish with 
the velvet buff. M. de Brebisson recommends mixing a cer- 
tain quantity of dried tripoli with the bottle of oil of 
lavender, and after well agitating them together, pour out one 
drop, which will be found sufficient to polish a three inches by 
four plate. 

The most important precaution to be attended to in the fore- 
going processes, is that the polishing powder and buff, should be 
perfectly free from damp, if there be any doubt on this point, 
it will be advisable to place them, well protected from dust, 
before a fire, a short time previous to using. 

2. Applying the Sensitive Coating. — ^When the plate is well 
polished it will appear perfectly black, on looking at it in a 
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certain angle ; and just before proeeeding to expose it to the 
fume of iodine, be careful to remove every particle of dust or 
tripoli from its surface by a piece of prepared wool, or a very 
soft camel's-hair brush ; if this is not attended to, a number 
of black specks will be seen on the plate when iodined. 

The operation of iodizing divides itself into two parts.-r- 
1st. Iodizing, properly so called. 2nd. Exposure to the vapour 
of some combination of bromine, chlorine, or iodine. 

1st. Iodizing, — ^This is accomplished by means of the 
apparatus represented at Fig. 18 and 19.* If the latter 
form is us^, a small quantity of a solution of half an 
ounce of pure iodine, in about an ounce and a half of 
sulphuric ether^ should be poured over the card at the bot- 
tom of the box, and spread evenly over its surface with a 
soft brush ; in a few seconds the ether evaporates, leaving 
a coating of iodine. If not used immediately, the plate of glass 
placed over the card will, in a great measure, prevent the use- 
less evaporation of the iodine. 

To iodine the Plate — Remove the lid and plate of glass, 
and place it face downwards on the ledge for that purpose, on- 
the top of the box ; in about a minute or two, according to 
the temperature, the plate will become of a fine orange yellow 
colour ; it is well to examine it several times during this ope- 
ration, to see that the iodine is spreading evenly over its surface, 
as it will sometimes happen that the evaporation proceeds 
more rapidly from one part than another ; in which case the plate 
should have its position altered from time to time, that an even 
coating may be obtained over its surface. 

The colour of the plate is observed by holding a sheet of 
white paper in such a position, that its reflection may be seen 
on the plate, which will enable you to judge of the progress of 
the operation ; if not sufficiently coloured, return the plate 
immediately to the iodine box till the proper tint be obtained. 

Another very excellent plan for giving an even coating of 
iodine to the p^ite, is to use a very dilute solution of chloride 
of iodine, two or three drops to the ounce of water, a small 
quantity of this solution should be poured into a shallow vessel, 
similar to the bromme pan,* Fig. 19, and the plate subjected to 
its vapour, till it assumes its proper colour. 

The plate, iodized by eith^ the foregoing proceues, should 
be shut up in a dark box till wanted iot use, when it must be 
subjected to one or otiier of the following processes >— 

* See deseriptioii of Cnti. 
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2. Exposure to the Vapours of some combination of Chlorine, 
Bromine, or Iodine, — ^All of these articles, separately, and their 
compounds, have been recommended at cQfferent times by 
various persons, for giving to the plate its greatest degree of 
sensibility; the most simple and effective compound, ac- 
cording to the latest experiments on the subject, appears to b 
^' bromide of iodine," But as many excellent Daguerreotypists 
prefer and recommend other compounds, the method of apply- 
ing the most effective of them has been added. 

BROMIDE OF IODINE. 

This is prepared, according to M. de Valicours, in the fol- 
lowing manner : — Into a bottle of the capacity of about 2 ozs., 
pour 30 or 40 drops of bromine, the precise quantity not being 
of importance. Then add, grain by grain, as much iodine as 
the bromine will dissolve till quite saturated. This point is 
ascertained when some grains of the iodine remain undissolved. 
They may remain in the bottle as they will not interfere with 
the success of the preparation. - 

The bromide of iodine thus prepared, from its occupying so 
small a space, can very easily be carried, but in this state it is 
much too concentrated to be used. When it is to be employed, 
pour a small quantity, say 15 drops, by means of a dropping 
tube, into a bottle containing about half an ounce of filtered 
river water. It will easily be understood that the bromide of 
iodine can be used with a greater or less quantity of water, with- 
out altering the proportion which exists between the bromine 
and iodine. The above proportion has been given because it 
appears the most convenient for quickly preparing the plates, 
and the mixture also retains its uniformity of action for a con- 
siderable length of time. 

The mixture of bromide of iodine and water, which has just 
been described, has all the properties of the bromine water, and 
according to the observations of M. Buron, will produce pic- 
tures, whatever tint of iodine may be employed, provided that 
the time of exposure above the bromide is proportionate to the 
quantity of iodine previously absorbed by the plate. Neverthe- 
less the following appear to be the most favourable tints for 
iodizing: a deep yellow (just changing to the rose), a bright 
^ rose, and a very dark rose or violet. 

The plate should be iodized equally of one of these colours, 
then pour into the bromine vessel a quantity of the diluted bro- 
mide of iodine just sufficient to cover all the bottom. Allow 
it to remain about a minute, and then place the plate over the 
vessel, and judge when it has absorbed sufficient bromide, by 
counting the number of seconds. 
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It is easy to understand that the time the plate is exposed to 
this evaporation ought to vary according to the strength of the 
hromide, the depth or capacity of the vessel, and lastly, accord- 
ing the size of the plates. However, the following will be 
found a very near approximation to the time required, and quite 
a sufficient guide, if some regard is paid to the circumstances 
just pointed out. 

For a plate iodized to a deep yellow, 80 to 40' seconds ; for 
a plate of a bright rose, 40 to 50 seconds, and the violet 50 to 
65 seconds. 

The time required for the plate to be exposed to the evapor- 
ation of the bromide can always be regulated at pleasure, by 
adding to the mixture either water or some concentratedhroxmde. 

Those persons who are in the habit of examining the colour 
of the plates, can employ this method with the bromide of iodine: 
a plate iodized of a deep yellow, ought to be exposed till it 
assume a bright rose colour ; if iodized to a rose, it should be 
brought to a violet tint, and if iodized to a violet, it should be 
changed to an intense blueish green colour. 

It is as well at first to observe the colour, and thus determine 
once for all, the time requisite for the plates to be exposed above 
the bromide. This can easily be done by counting seconds, 
and examining the plate from time to time, and when it has 
attained the desired tints, recalling the number of seconds during 
which it was exposed to the vapour. It will be siufficient after- 
wards to prolong the operation for the same space of time, 
without being obliged to examine the colour, for when one 
the dose of bromide required is ascertained, it will remain con- 
stant in its action for a considerable length of time. 

When the effect of the mixture appears to diminish, it can 
easily be restored by adding one or two drops of the concen- 
trated bromide. 

Exposure of the plate for some seconds more or less is not 
of vital importance to the success of the operation, for in pro- 
portion as the plate becomes charged with bromine, it deposites, 
at the same time, a proportionate quantity of iodine, and thus 
a proper balance always exists between the two substances. 
This property renders it of great advantage for persons yet in- 
experienced in daguerreotype manipulation. 

Although pictures may be obtained equally rapidly, whatever 
colour the plate is iodined, still the deep yellow and pale rose, 
appear to give the best results, after being properly bromined, 
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The violet tints produce pictures of a pleasing tone, but slighty 
clouded. When iodized a light yellow> the results are usiudly 
of a blueish tint and solarized. 

The quantity of bromide employed in the bromine vessel, 
will last a considerable length of time without being renewed, 
if it be poured, at the end of each series of operations, into a 
well stopped glass bottle. 

CHLORIDE OF IODINE. 

The accelerating action of Chloride Iodine was discovered 
by Mr. Claudet ; this substance, although less rapid in its 
action than many at present known, still produces a very cer- 
tain effect, and is very simple in its ^plication. 

A quantity of chloride of iodine is poured into a large glass 
bottle, having a large mouth, and after the plate is iodized of 
a pale yellow tint, it is moved about over the bottle for some 
seconds so as to spread the vapours equally over its surface ; 
then returned to the iodine box for a few seconds, and lastly 
shut up in the dark box, till wanted to be placed in the camera. 
If the vapours which escape from the bottle annoy the operator, 
it will be found a better plan to place a drop of the chloride at 
the bottom of a drinking glass, putting over it a small piece of 
carded cotton, and then place the plate on the upper part of the 
glass. By this plan less of the chloride will be lost, without so 
much risk of staining the plate, and less disagreeable vapours 
will be respired. 

BROMINE WATER* 

The following practical details, for the use of Bromine Water, 
are extracted from a Pamphlet on that subject, by M. Fizeau. 

When an iodized plate is exposed to the vapour of bromine, 
it is absorbed, and there results a coating of which the sensi* 
sibility increases with the quantity of bromine absorbed up to 
a certain limit, beyond which no image will be formed under 
the influence of mercury. The most favourable point for opera- 
ting is near this limit ; too near, the picture becomes indistinct ; 
too far off, its sensibility is diminished. It is necessary, then, to 
determine this point with precision, and to obtain it with re- 
gularity, which presents some difficulties. 

At all events, recourse cannot be had to the colour of the 
sensitive coating, which changes very slightly under the in- 
fluence of bromine ; the orange yellow colour of the plate 
certainly does change a little by the formation of bromide, but 
the colour of a plate bromined to the correct point, and that of 
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a plate whidi has passed the limit of which I have spdcen, 
differ so little that, by this means, the quantity of bromine 
absorbed, and consequently the sen9ihility of the plate, caa 
only be judged of in a very uncertain manner. 

The method I propose is exempt from this canse of uncer-^ 
tainty ; it consists in exposing die plate to the vapour of an 
aqueous solution of bromine of a certain strength, during a 
certain time. The following is the method in detail. 

I . The Solution of Bromine. — ^To prepare a Solution of Bro- 
mine, of a fixed proportion and convenient streng^ to operate 
with, I, in the first place, make a saturated solution of bromine 
in water ; this is prepared by putting into a bottle of pure 
water a great excess of bromine ; agitating strongly for some 
minutes, and before using allow the bromine well to separate.* 
Now a definite quantity of this saturated water is to be mixed 
with a definite quantity of plain water, which will give asolu* 
tion of bromine always of the same strength ; this mixture is 
conveniently made in the following manner. The apparatus 
necessary is a dropping iube^\ which is also required for another 
part of the process, capable of holding a small definite quantity 
and a bottle, having a mark to indicate a capacity equal to 30 
times that of the dropping tube ; fill the bottle with pure water 
to the mark, then add, by means of the dropping tube, the 
proper quantity of the saturated solution of bromine. 

The purity of the water is of some importance ; the foregoing 
proportions refer to pure distilled water, and it is well known 
that the water of rivers and sprlngb is not pure ; but these dif- 
ferent varieties can be used as absolutely pure water by adding 
a few drops of nitric acid till they taste slightly acid ; two or 
three drops to the pint is generally sufiicient. 

The liquid produced, which is of a bright yellow colour, 
ought to be kept in a well stopped bottle ; it is the normal 
solution, and I shall call it simply bromine water, to distinguish 
it from the saturated solution. 

II. Bromine Box. — ^Tbe box I employ, for subjecting the plate 
to the vapour of the bromine water, is constructed in the fol- 
lowing manner.;]; 

It consists of a box lined with a varnish, ¥^ich is not acted 
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* According to Chevalier, to oHain asatiumted 8olutioD,the bromine ou^bt, 
to be in contact with the water for a least 24 houn — W. T. 

t The most convenient apparatus for this purpose is the graduated syringe 
&c, shown at Fig. 20. 

t S^ Fig. 20. 
D 
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on )iy bromine ; its height is about 4 inches ; the other di- 
mensions are regulated by the size of the plate, which ought to 
be at least half an inch all round, short of the sides of the box ; 
it is composed of three separate portions ; the cover, which is 
the frame holding the plate, the body of the box, and the 
bottom upon which is placed the vessel for the bromine ; this 
moveable bottom is slightly hollowed, so that the bromine 
vessel may always be placed in exactly the same position. 

The bromine vessel ought to be perfectly flat at the bottom, 
rather shallow, and of such a size that it may at least be equal 
to half the surface of the plate ; it should also be furni^ed with 
a cover of plate glass, so as to fit air-tight over the vessel. 

The dropping tube, of which I have already spoken, will 
also serve to put in the bromine vessel, a certain definite 
quantity of the bromine water ; it ought to be of such a size 
that the quantity of liquid it will contain, will quite cover the 
bottom of the vessel. 

III. Method ofitse, — I have before stated, that it is necessary 
to expose the plate to the vapour of a solution of bromine, of a cer- 
tain strength for a definite time ; now for bromine water to be em- 
ployed of the same strength for successive trials, it is evident it 
must be renewed for each experiment, which will be found 
the only means to insure a constant rate of evaporation. 

The time a plate ought to remain over the bromine water 
will vary accoiding to the size of the box, the surface for eva- 
poration, &c., but for the same apparatus, it is constant ; with 
bromine water, of the strength I have pointed out, the time 
ought to be comprised between 30 and 60 seconds, according 
to the apparatus ; a few trials will determine the requisite time 
once for all, as the box cannot alter. 

I shall now point out, in as few words as possible, the 
method of proceeding. 

First. Place upon a table the bottom of the box holding the 
bromine vessel or capsule; fill the dropping tube with the 
1}romine water, and pour it into one corner of the capsule, after 
having slid the glass cover sufficiently off, so that the point of 
the dropping tube can just be introduced, then return the glass 
to its place ; if the apparatus is not on a horizontal plane, it 
must be adjusted by the screws attached to the bottom, being 
guided by the colour of the bromine water seen through the 
plate glass cover ; when the bromine vessel is horizontal, and 
the liquid uniformly spread over its surface, complete the box 
by placing the second piece upon the bottom. 

Everything being thus arranged, and the plate iodized, with 
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one hand nncover the capsule, with the other carefully place 
the plate upon the hox, and immediately h^n to count the 
number of seconds ; it is as well to change the position of the 
plate when about half the time of exposure has expired, so as 
to equalise the action of the bromine. 

For a second trial, the small quantity of bromine water ought 
to be thrown away, and replaced by a similar quantity of fresh ; 
the time of exposure will remain the same, and the successiTe 
plates will always be of an equal degree of sensibility. 

THE HUNGARIAN MIXTURE. 

As this mixture, the preparation of which is kept a secret 
by M. Guerin, has been much used with very great success by 
many persons for increasing the sensibility of the iodized plate, 
I have added the following directions for its employment, as 
described by N. P. Lerebours. 

This preparation ought to be mixed with 10 or 12 times its 
volume of water and kept in a well stopped glass bottle. 

When required for use, pour a small quantity into a bromine 
pan, and leave the plate, previously iodined of. a bright golden 
yellow colour, exposed to its vapour, till it assumes a bright 
rose tint. 

If small white spots form on the surface of the plate, it is a 
sign that the mixture is too strong, and requires to be mixed 
with more water. 

CHLORIDE OF BROMINE. 

This very sensitive preparation, is most conveniently made 
by mixing 2 drams of a saturated solution of bromine, with 15 
drops of strong muriatic acid and 10 ounces of water. This 
mixture can be kept in a stopped bottle, and when required to 
be used, a small quantity is to be poured into a bromine pan, 
and the plate, after being iodized of a clear yellow colour, 
should be exposed to the mixture, till it assumes a rose tint, 
then return it, for a few seconds to the iodine box, before shut- 
tingit up in the sliding frame of the camera. 

The same mixture will last for a considerable length of time, 
if it be returned to the bottle after each series of experiments. 



OXIDE OF CHLORINE AND BROMINE VAPOUR. 

tn all the foregoing processes, for giving the iodized plate its 
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required degree of tenaibility, the exact tiine of exposure to tbe 
various vapours is of the greatest consequence, so as to obtain 
a successful result ; to avoid the necessity of so much exactness 
in regard to tirne^ the following elegant method of preparing 
the plate has been proposed, and will be found to answer most 
completely. 

A portion of iodme is first dissolved in a small quantity of 
rectified Persiah naptha, and the solution poured on a slab of 
plaster of parii, about the size of the plate to be prepared, the 
naptha quickly evaporates, leaving a coat of iodine. The slab, 
thus prepared, is placed at the bottom of a shallow box, the 
upper part of which contains the plate. When the plate has 
assumed a yellow colour, it is ready to be subjected to the 
action of a certain definite quantity of mixed bromine vapour 
and oxide of chlorine. 

The bromine vapour h prepared by filling a bottle about a- 
quarter full of concentrated sulphutic acid, and adding a small 
quantity of pure bromine, then on agitating the bottle the upper 
part will become filled with dry vapour of bromine. 

The oxide of chlorine is prepared by adding a crystal or two of 
chlorate of potass, to a small quantity of concentrated sulphuric 
acid contained in the bottom of a. small wide-mouthed stopped 
vial, ah energetic action takes place between them, and a deep 
yellow gas (oxide of chlorine) fills the upper part of the bottle. 
As this gas is tather of an explosive nature, only a small quan- 
tity should be prepared at a time, and the botUe containing it 
kept in a cool place. 

The apparatus necessary for applying these gases is shown 
at Fig. 20,* and is used in the following manner. Remove the 
stopper from the bromine bottle, and introduce the point of the 
graduated syringe, raise the piston a certain number of divi- 
sions, which will cause a corresponding volume of the bromine 
vapour to be drawn* in, then remove the syringe from the 
bromine bottle, and proceed, in like manner, to draw up 
about an equal bulk of the oxide of chlorine, the syringe will 
now contain a certain quantity of two gases, and it will be 
found an advantage, after measuring in the two gases, to raise the 
piston still higher, so as to mingle them completely, by drawing 
in a small quantity of atmospheric air. The glass slide must 
now be slightly Removed, so as to allow the point of the syringe 
tp be introduced, then depress the piston, so as to force out its 
contents into the vessel ; which done, withdraw the syringe, 
and immediately replace the glass cover. The apparatus 
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should not be disturbed for a few seconds, so that the gas may 
diffiise itself equally in the vesseL The iodised plate may now 
be placed in its proper position at the top of the apparatus^and 
the sliding glass cover being removed, it becomes exposed to 
the action of the mixed gases, which it immediately begins to 
absorb. The plate is usually ready to be placed in the camera 
in about one minute, but it must be obvious diat no evil can 
result if the plate be left exposed under these circumstances for 
any length of time, as it cannot absorb more of the gases than 
was originally introduced into the apparatus by the graduated 
syringe. 

The quantity of mixed gases requisite for the various sized 
plates is best ascertained by an experiment or two ; however, 
to give some idea of the proper quantity, a plate three inches by 
four requires about ijoths of a c|ibic inch of the mixture of 
bromine vapour and oxide of chlorine. 

The plate, after being prepared by one or other of the fore- 
going processes, must be returned to the dark box till required 
for ti^e next process, viz. : — 

III. Exposing the prepared Plate to the/deue of a Reading 
or Reflecting Camera^ — The mode in which this is effected 
must, of course, depend upon the construction of the camera, 
whether it have a 1^, as originaliy pressed by Daguerre, or 
a concave mirror or speculum, which the apparatus patented 
in this country by Mr. Beard ; both kinds have their advantages* 
The refracting camera as recently improved (see list of appa- 
ratus) appears to possess all the capabilities without many of 
those inconveniences which attend on the manipulation with the 
reflecting camera, and being withal less expensive, is now the 
form generally used* 

The first thing to be attended to before introducing the plate, 
is to place the camera on scMue firm support,* and opposite to 
the object wished to be copied, after which the iocus ^ould be 
adjusted with the greatest care till a perfectly clear and distinct 
image of the object is seen on the piece of ground-glass, which 
shovdd be placed in exactly the same position as the plate is to 
occupy, taking especial care that the ground-side of the glass 
should correspond to the prepared surface of the plate ; when 
the focus is obtained, the l^ht should be shut off by a contri- 
vance for that purpose till the plate is introduced, or tiie camera 
may be taken into a dark-room and have the plate put into its 
place, when it can be brought into the light, having, of course. 



^ See Figut 16. 
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made those obyious arrangements that the object and the 
camera be placed in precisely the same relative positions they 
occupied when the focus was adjusted. 

The camera may then be opened to allow the light to fall 
on the plate through the lens. The time requisite for it to re- 
main open will depend, in a great measure, upon the season of 
the year, time of ^e day, and the brightness or clearness of the 
atmosphere. The time usually required with a good achro- 
matic, and a well constructed camera, varies from one to sixty 
seconds. 

When the camera has been opened a su£icient time, which 
can only be determined by observation and experiment, close 
the front aperture and take it into a dark room, when the 
picture, which is impressed on the sensitive surface of the 
plate, is to be made visible by being exposed to the fumes of 
mercury. 

4. Mercurializing the Plate. — ^The apparatus required for 
this operation is called a mercury-box, and is used as follows : 
Pour a small quantity of pure mercury (four to six ounces) into 
the metal cup at the bottom of the box ; the mercury should 
then be heated by means of a spirit-lamp till you can just bear 
to touch the metal cup outside. The plate may then be taken from 
the camera and placed in the mercury-box, and, after a short 
time, by cautiously appl3dng a lighted taper to the side, and 
looking through Uie glass in front, you will be able to see 
how the picture is progressing. 

If the mercury be made very hot, the picture soon makes its 
appearance ; but, generally speaking, when done too rapidly, 
the minor details are lost, and the plate is apt to become spotty ; 
it is always advisable, where time is not a great object, to do die 
operation rather slow than otherwise, as a much dearer and 
sharper outline of the picture will be obtained by this means 
than if done rapidly. The usual time required is from five to 
twenty minutes. 

The mercury should be perfectly dry and free from any par- 
ticle of oxide, and should be poured into a bottle after each 
series of experiments. When it loses its brilliancy, it may 
be purified by filtering through a paper cone, having a very fine 
opening at the bottom. The mercury-box ought also to be 
carefully dusted out before using. 

5. Setting the Picture. — ^When the plate has remained long 
enough in the mercury box, or till the picture has become 
sufiiciently distinct, it should have its sensitive coating removed 
by washing in a solution of hyposulphite of soda. The solu- 
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tion recommended by N« P. Lerebours is made by dissolving 
two ounces of chrystalized hyposulphite of soda in a pint of 
distilled water, and then carefully filtering the mixture so as 
to remove all particles of dust.* 

The plate should first be placed in a vessel of jUteredy dis« 
tilled) or boiled water, and then immersed in a second vessel 
containing a sufficient quantity of the solution of the hypo- 
sulphite to completely cover it ; the plate should be agitated in 
the solution till the coating of iodide of silver is removed, 
which will be in a very few seconds, and afterwards returned 
to the first vessel, so as to remove the adhering solution of 
hyposulphite. If the plate be a large one it should be laid on 
a smooth and clean piece of tin or copper, after being re- 
moved from the hyposulphite, and some boiling distilled water 
poured over its surface, at the same time inclining the plate so 
that the water may run oif from one of its lower comers, and 
it will in a very short time become perfectly dry. 

If the plate be of a small size, it can be conveniently dried 
over a spirit lamp ; on being removed from the hyposulphite 
it should be held by means of a small pair of pilars by one of 
its corners, and some filtered distilled water poured over its 
surface, by inclining the comer held by the pilars the greater 
portion of the liquid will flow to that part and can be removed 
by touching it with a piece of rag or blotting paper, the spirit 
lamp may then be applied to &e upper corner of the plate 
till it begins to dry, and the flame gradually brought lower 
down, till the whole surface is finished. Oently blowing 
downwards on the plate will expedite the process, as well as 
prevent, in a great measure, the formation of spots ; if these 
should appear, the plate must be washed and dried over again* 

The Daguerreotype picture thus produced ought to be pro- 
tected from dust or anything touching the surface, as the least 
friction would destroy the impression. The simplest plan for 
this purpose is the following : — procure a piece of card or 
Bristol board, and a piece of fiat glass, both the exact size of 
the plate ; with a sharp penknife cut out the centre of the card, 
the size you wish the picture to be, place the rim on the sur- 
face of the plate, and put the piece of glass on it ; a narrow 
slip of paper may then be pasted round the edge so as to 
unite the two, and prevent Uiem from shifting their position. 
The picture by this means can be preserved for any length of 



• The solution of hyposulphite of soda will last for a considerable length 
of time, and after being used, ought lobe filtered before it is returned to the 
bottle. 
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time from dust and friction, the piece of interposed caid pre* 
Tenting the glass from touching the faoe of the plate^ 

All Dagnerreotype pictures finished as just described, are 
▼ery liable to accident, inasmuch as the difference of light and 
shade is entirely dependant on the adhesion oi minute globules 
€>/ metaUic mercurjff which attach tJiemselves in a greater or 
less quantity according to the varied intensity of the glare of 
light constituting the picture. To cause these globules to 
attach themselves more strongly to the plate, or combining 
them with some other metal, would, of course, have the efiect 
of fixing and rendering these Dagueirreotype impressions more 
permanent and less liable to injury. 

Various methods have been proposed for this purpose. The 
best appears to be that invented by M. Flzeau, which not 
only pelrfectly fixes the picture, so that it can be gently rubbed 
without any injury, but also greatly increases the general 
effect, preventing, in a great measure, the unpleasant metallic 
reflection, and the necessity of viewing them in a particular 
light. The jHrocess as described by M* Fi^eau is as follows :— * 

** Dissolve eight grains of chloride of gold in sixteen ounces of 
water and thirty-two grains of hyposulphite of soda in four 
ounces of water, pour die solution of gold into that of the soda» 
a little by little, agitating between each addition. The mix- 
ture, at first slightly yellow, becomes afterwards perfectly 
limpid. This liquid now contains a double hypostdphite of 
soda and gold. 

** To use this salt of gold, the surface of the plate should be 
perfectly free from any foreign substance, especially dust ; con- 
sequently it ought to be washed with some precautions, which 
might be neglected if it was to be finished by the ordinary 
mode of washing. 

** The following manner gen^srally succeeds the best : the 
plate being yet iodized, and perfectly free from grease on its 
two «urfkces aaod sides, should have some drc^s of alcohcd 
poured on the iodized surface;* whmi the alcohol has wetted 
all the surface, plunge the plate into a basin of water, and 
after that into a solution ol hyposulphite of «oda. 

** This solution ought to be changed for each experiment, 
and to consist of about one part of the salt to fifteen of the 
water : the rest of the washing is done in the ordinary way. 



• The akbhol used shoald be the itnMigest that e«n be fMemed. The 
•rdinary alcohol being very liable to produce ttaint. 
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only taking care that the water should be as free as possible 
from dust. 

'*The use of the alcohol is simply to make the water adhere 
perfectly all over the surface of the plate, and prevent it from 
quitting the sides at each separate immersion) whidi would 
infallibly produce stains. 

« When a picture has been washed with these precautions, 
the treatment with the salt of gold is very simple. It is suffi- 
cient to place the plate on a support,* and pour upon its sur- 
face a sufficient quantity of the salt of gold, that it may be 
entirely covered, and heat it with a strong spirit lamp ; the 
picture will be seen to brighten, and become, in a minute or 
two, of great foroe. When this effect is produced, the liquid 
should be poured off and the plate washed and dried. 

** In this operation, the silver is dissolved, and the gold 
precipitated upon the silver and mercury, but with very dif- 
ferent results ; in effect, the silver which, by its reflection, 
forms the shades of the picture, is some way darkened by the 
thin film of gold which covers it, from which results a strength- 
ening of all the darks. The mercury, on the contrary, which, 
in the state of an infinite number of small globules, forms 
the lights, is augmented, in its solidity and brightness, by its 
union with the gold ; from which results a great degree of 
permanency, and a remarkable increase in the lights of the 
picture." 

When a plate is finished by M. Fizeau's process, just des- 
cribed, it can be kept in a portfolio, and eauly cleaned with a 
soft camd*s hair pencil ; and if an endeavour is made to re- 
move the design with the finger, it can be done but imperfectly 
and with difficulty. If the picture will not resist this trial on 
the edge of the plate, the operation ought to be repeated* 

It sometimes hiqppens that while the plate is being heated, a 
film of silver detaches itself and swims in the liquid, of course 
destroying part of the picture. This accident is probably 
owing to the oxidation of the silver while under the influence 
of too much heat. 

The lamp should be removed as soon as small bubbles of air 
appear to form on Ihe suiface of the metal. When the picture 
is notperfectiy fixed, it is better to make a second trials rather 
than run the risk of i^oiling a good picture by trying to fix it 
perfectiy the first time. 



• Figure 2^ 
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CHAPTER VII. 

COLOUBIKO DAGUERBBOTYPBS. 

As objects copied by the daguerreotype process are only 
represented in light and shade, not in the colours as they ap- 
pear in nature, it has been suggested, after the picture has been 
set, to colour them by hand, similar to a painting, and certainly, 
when done in an artistic skilful manner, it produces a very 
pleasing effect. The simplest method is to use dry colours, 
ground extremely fine with some dry gum or starch. The 
picture must be well set with gold, and the colour applied, or 
dusted on with a fine camel's hair pencil, taking up a very 
small quantity of colour at a time ; when the desired tint is 
produced, breathing on the plate will cause the colour to 
adhere. Mr. Claudet's method is to mix a small quantity of 
the colour with spirit of wine, applying it to the plate wiUi a 
camel's hair pencil, and if not sufficiency dark, some of the 
dry colour is applied over it^ to which it will adhere-— as a 
general rule, the colours should be apphed very cautiously, as it 
is very difficult to remove them when once on the plate. The 
best colours to be used are carmine, chrome yellow, and ultra- 
marine, by combining which, any desired tint may be obtained. 

The following process for tinting, and at the same tim(^, 
fixing the daguerreotype impression, is extracted from a paper 
in SUliman's Journal, by C. G. Page, Professor of Chemistry, 
Columbia CoUge, U. S. 

"The impression being obtained upon a highly polished plate, 
and made to receive, by galvanic agency, a very slight deposit 
of copper from the cupreous cyanide of potassa (the deposit of 
copper being just enough to change the colour of the plate in 
the slightest degree,) is washed very carefully with distilled 
water, and then heated over a spirit-lamp untU the light part 
assumes a pearly transparent appearance. The whitening and 
cleaning up of the picture, by this process, is far more beauti- 
ful than by the ordinary method of fixation by a deposit of 
gold. A small portrait, fixed in this way more than a year 
since, remains unchanged. As copper assumes various colours, 
according to the depth of oxidation upon its surfiace, it follows 
that if a thicker coating than the first mentioned can be put 
upon the plate without impairing the impression, various 
colours may be obtained during the fixation. It is impossible 
for me to give any definite rules concerning thb last process ; 
but I will state in a general way, that my best residts were 
obtained by giving the plate such a coating of copper as to 
change the tone of the picture — ^thatis, give it a coppery 
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colour, and then heating it over a spirit lamp until it assumes 
the Colour desired. I have now an exposed picture treated in 
this way at the same time with the two above mentioned, and 
it remains unchanged. It is of a beautiful green colour, and 
the impression has not suffered in the least by oxidation. For. 
pure landscapes, it has a pleasing effect, and by adopting some 
of the recent inventions for stopping out the deposit of copper, 
the green colour may be had whenever desired. In some pic- 
tures a curious variety of colours is obtained, owing to the vary- 
ing thickness of the deposit of copper, which is governed by 
the thickness of the deposit of mercury forming the picture. 
In one instance, a clear and beautiful ruby colour was produced, 
limited in a well defined manner to the drapery, while all others 
parts were green. To succeed well in the first process, viz. that 
for fixation and the production of the pearly appearhnce, the 
impression should be carried as far as possible without solariz- 
tion, the solution of the hyposulphite of soda should be pure 
and free from the traces of sulphur, the plate should be care- 
fully washed with distilled water, both before and after it 
receives the deposit of copper — in fact, the whole experiment 
ought to be neatly performed, to prevent what the French signi- 
ficantly call taches upon the plate, when the copper comes to 
be oxidized." 

CHAPTER VIII. 

PORTRAITS, VIEWS, &C. 

PoriraiU.''-^To obtain good portraits it is necessary that the 
time required for the sitter to remain perfectly still, should be 
as short as possible, consequently the apparatus shoiild be of 
the best construction, and the sitter placed in as light a situa- 
tion as possible. The open air is the best position. In bright 
sunshine it is essential, and indeed genendly, it will be found 
desirable, to place a canopy of some light blue material over 
the sitter, so that its shadow may fall beyond the feet, and thus 
prevent the direct rays of the sun, which ought always to be 
avoided. If the portrait is taken in a room, the sitter should be 
placed before the open door or window, so that the features 
may be strongly illuminated. The sitter should assume an 
easy natural position, bringing all the. parts of the body as near 
as possible to one plane, that is the feet and hands should be 
kept as near a line with the face as possible, for if they project 
much beyond they will become enlarged and distorted by the 
camera, especially if it be of short focus. The same precau- 
tion must be observed with respect to all objects such as vases^ 
&c., that are wished to be introduced into the picture. 
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During the dme requisite to remain perfectly quiet, when 
the camera is opened, the head should not alter it position,* 
the eyes ought to he directed to some distant ohject, and the 
mind, if possible, occupied with serious or agreeable thoughts, 
according to the expression required* 

To give a finish to a portrait, it b necessary to have some 
kind of background, placed just behind the peison, either a 
painted screen representing a view, or terrace, library, &c., can 
be used, or a plain background of some even colour, either of 
a dark or light shade, according to the colour of the dress or 
complexion of the sitter. A Uack or drab will be found the 
best colour for dark, and a light brown for the light background. 
The best height for the camera is about level with the sitter's 
eyes. 

Views, 8^c. — For views and building, the best guide for the 
operator is the picture as representea on the ground glass of 
the camera. But if any great portion of the picture appears 
more brightly illuminated tiban the rest, as a bright sky or white 
building, ascertain in what position some opaque body or thick 
handkerchief can be held before the lens of the camera, so as 
to prevent so great a quantity of light reaching the glass from 
that particular object, and hold the handkerchief in the position 
that has been thus ascertained, during some portion of the time 
the plate is exposed in the camera, which will tend to equalize 
the action of the light, and thus produce a better picture. 

Engravings, 8^c. — To produce these very beautiful photo- 
graplu, the only hints necessary to be attended to, are to place 
them in a good light, on a perfectly flat surface, wjiich should 
be parallel witii the lens of the camera, and they ought not to 
be covered with glass, which is apt by its reflection, to injure 
the picture. 

CHAPTER IX. 

PHOTOGRAPHIC PHENOMENA. 

The following detail of some interesting and instructive ex- 
periments, by Mr. G. Shaw, of Birmingham, is taken with his 
permission, haia the Philosophical Magazine of Dec. 1844. ^ 

*' It is well known that the impression produced by light on a 
plate of silver, rendered sensitive by M. Daguerre's process, is 



"^-■■^■i**.**" 
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* A chair, haying a support or rest for the head at the back, will be found 
very convenient for this purpose. 
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whotly destroyed b j a momentary exposure of the plate to th^ 
vapour of either iodine or bromine. Although this fact has 
long been known* the nature of the action by which so extra- 
ordmary an effect is produced, has not yet been satisfactorily 
explained. In the hope of elucidating this subject, a series of 
experiments was instituted, the results of wlMch are recorded in 
the following remarks* 

A silver plate prepared by exposure to iodine or its com- 
pounds with bromine, may be exposed to the vapour of mer- 
cury without being in any way affected by the exposure. If 
however the prepared plate be previously exposed to light, or 
made to receive the luminous image formed in the camera 
obscurdf the mercurial vapour attacks it ; forming, in the former 
case, a white film, and in the latter, a picture corresponding 
to the luminous image which had been allowed to fall on it. 

If a prepared plate after receiving a vertical impression by 
light be exposed to the vapour of iodine or bromine, it is found 
that the vapour of mercury no longer attacks it ; or, in other 
words, the impression produced by light is destroyed. 

The first experiments made for the purpose of arriving at the 
cause of this phenomenon, had reference to the relation 
between the time of the exposure to light and the time of ex- 
posure to the vapour of iodine or bromine necessary to destroy 
the efiect produced by light. Prepared plates were exposed 
in the eantera obscura for a length of time, which previous ex- 
periment had determined to be sufficient for a full development 
of the picture ; some of those platefe were exposed during two 
seconds to an atmosphere feebly charged with the vapour of 
bromine, while others were carefully preserved from contact 
with the vapours of iodine or bromine. The atmosphere of 
bromine employed was produced by adding thirty drops of a 
{saturated solution of Bromine in water to an ounce of water ; 
the Solution was poured into a glass vessel, and the plate was 
exposed to the vapour in the vessel during the time specified. 
The plates were then introduced into the mercury box, and 
by volatilizing the metal, pictures were developed on all those 
which had not been exposed to the vapour of bromine, while 
those which had been exposed to it exhibited no trace of a 
picture under the action of mercury. 

The same experiments were repeated with iodine, with 
exactly similar results. 

Prepared plates were exposed to difiused light in the shade, 
and others were exposed to the direct rays of the sun ; the 
object being in bow cases the production of a more intense 
impression than that produced by the feeble light of the 
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camera obscura. Some of these plates were exposed to the 
vapour of hromine, and others to the vapour of iodine, while 
others were carefully preserved from the vapours of these 
substances. On subsequent exposure to the vapour of mer- 
cury, those plates which had not been exposed to iodine or 
bromine, exhibited by the large quantity of mercury which 
condensed on them, the effects of exposure to intense light ; 
while those which had been subjected to the action of either 
bromine or iodine, were in no way affected by the vapour 
of mercury. Many repetitions of these experiments demon- 
strated that the effect of exposure to the most intense light 
was completely destroyed by the shortest exposure to the 
vapour of bromine or iodine. 

Experiments were now instituted for the purpose of ascer- 
taining in what condition the prepared plate was left after 
having been first exposed to light and afterwards exposed to 
the vapour of bromine or iodine. In these experiments a 
method of treatment somewhat different from and more con- 
venient than that described, was resorted to, as in practising 
that method, effects occasionally presented themselves which 
interfered with the results, and rendered it difficult to deter- 
mine with certainty, how far some of the appearances pro- 
duced were due to the action of light. It b well known, 
that a prepared plate has a maximum of sensitiveness 
when the iodine and bromine are in a certain relation to each 
other ; if there be a deficiency of bromine, the maximum sen- 
sitiveness is not obtained, and, if there be an excess, the plate 
is no longer sensitive to light ; but when exposed to the va- 
pour of mercury, without having been exposed to light, becomes 
white all over, by the condensation of mercury thereon ; that 
is to say, it exhibits the appearance of a plate which had 
been properly prepared, and which had been exposed to light. 
From this it will be evident, that a plate properly prepared in 
the first instance, and then exposed to lighC may, by subse- 
quent exposure to the vapour of bromine, have the impres- 
sion produced by light wholly destroyed ; and yet, by the ac« 
cumulation of bromine may exhibit, on exposure to mercury, 
an appearance similar to that due to light. In other words, it 
is impossible (in the case supposed) to distinguish between an 
effect produced by light and an effect due to excess of bromine. 
By using iodine in the place of bromine, there is no risk of pro- 
ducing the appearance which accompanies excess of bromine ; 
but, on the other hand, by augmenting the quantity of iodine, 
the sensitiveness of the plate is diminished. These difficulties 
were overcome by using a solution containing both iodine and 
bromine, in such proportions that the evaporation of each should 
take place in the proportion in which ^ey produce on silver 
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the most sensitive surface. The solution employed was made 
by adding alcoholic solution of iodine to a solution of chlorate 
of potash, until the latter would take up no more of the former, 
and to each ounce, by measure, of this solution ten drops of a 
saturated solution of bromine in water were added. The 
solution of chlorate of potash was made by diluting one part 
of a saturated solution of the salt with ten parts of water. 
The use of the chlorate is simply as a solvent of iodine. In 
the subsequent experiments, the plate was exposed to the 
vapour of this mixture of iodine and bromine with precisely 
the same effect* as when either was used separately, and 
without the inconvenience, or uncertainty, which attended their 
use. 

A number of preliminary experiments, the detail of which 
would be uninterresting, appeared to indicate, that not only 
is the efiect of light on a Daguerreotype plate destroyed by 
iodine or bromine, but that the plate is restored to its original 
condition ; in other words, that its sensitiveness to light is 
restored. In order to determine this point, the following ex- 
periments were made. 

A prepared plate was exposed to light, and afterwards to 
the mixed vapour ;* mercurial vapour produced no effect upon 
it after a long exposure ; the plate on removal from the 
mercury box was a second time exposed to light, and again 
introduced into mercurial vapour. The appearance of the plate 
was very little changed, and was concluded that no effect, or, 
if any, very little, was produced by the second exposure to 
light. This conclusion was, however, erroneous, as the follow- 
ing experiments proved : — 

A prepared plate was exposed to light, and afterwards to the 
mixed vapour ; mercurial vapour was found to have no effect 
upon it ; the plate was then partly covered with a metallic 
screen, fixed close to but not in contact with it, and the whole 
was exposed to light. On placing the plate in the mercury 
box, a broad white band, nearly corresponding to the edge of 
the defended part made its appearance ; the whole of the de- 
fended part (excepting the band in question) was unaffected, 
and the exposed part exhibited very little change. By a care- 
ful examination of the plate after it was removed from the 
mercury box, the white band in the middle appeared to be pro- 
duced by the feeble light which had passed under the edge of 
the metal plate which had screened the light from part of the 

* I shall hereafter call the mixed vapours of iodine and bromine produced 
in the way described in the last paragraph but one, mixed vapour, in order to 
avoid circumlocution. — G. S. 
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prepared surface ; and the very dark, and apparantly unaltered 
appearance of the exposed part, was occasioned by an excess of 
action, for mercury was found to have condensed on that part 
in large quantities, and to have produced the dark lead colour 
which is commonly called solarization ; but which effect, in 
the case in question, was so excessive, that the colour of the 
part on which mercury had condensed differed but very 
slightly horn that on which no light had fallen* It was now 
evident that the apparent absence of effect in the last experi- 
ment was in reaUty occasioned by an excess of action ; and 
by repeating that experiment, and making the time of the 
second exposure to light much shorter than before, the plate 
assumed, under the action of mercury, an intense and beauti- 
ful whiteness. 

From these experiments, then, it was perfectly clear that the 
impression produced by the light on a Daguerreotype plate is 
wholly destroyed by the mixed vapour, and that t^ sensitive- 
ness to Ught is restored* 

It now remidned to discover to what extent the sensitive- 
ness is restorediby the treatment in question. It was not at 
first expected, that the sensitiveness to light was as great after 
this treatment, as after the original preparation of tiie plate ; 
but experiment afterwards proved, that the surfeuse lost none 
of its sensitiveness by this treatment, nor even by numerous 
repetitions of it. A prepared plate was exposed to light ; the 
Impression was destroyed and sensitiveness restored by the 
mixed vapour ; the plate was a second time exposed to 
light and a second time to bromine, still its sensitiveness ap- 
peared unimpaired ; for a fourth or fifth exposure gave, on 
treatment with mercurial vapour, a vivid impression. In order 
to determine with the g^reatest accuracy jf the sensitiveness 
of the prepared surface was at all impiured by these repeated 
exposures to light, the camera ohscura was resorted to. A 
series of plates was prepared with the utmost attention to uni- 
formity ; some of these were exposed in the camera ohscura^ 
and pictures obtained by the subsequent exposure to vapour 
of mercury; the time requisite for the proper development 
of the picture was noted ; others were first exposed to the 
ilirect rays of the sun, and afterwards to the mixed vapour, 
and these were exposed in the can;era ohscura for the same 
length of time as those which had not been exposed to light. 
On treatment with mercurial vapour perfect pictures were 
produced, which could not be distinguished from those taken 
on plates prepared by the ordinary method. So completely 
does the mixed vapour restore the sensitiveness of prepared 
plates after exposure to light, that the most beautifal impres- 
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sions were obtained in the camera obscura in two seconds on 
plates which had previously been four tiroes exposed to the 
direct light of the sun, and after each such exposure treated with 
the mixed vapour. 

As the plates experimented on, to this stage of the inquiry, 
had been wholly exposed to the sun's light previous to ex- 
posure in the camera obscura, it was thought that possibly 
some slight effect was produced, which, from being the same 
on all parts of the plates, escaped observation ; and in order to 
avoid the possibility of error from this cause, the impressions of 
light which it was intended to destroy by bromine were after- 
wards made in the camera obscura. Prepared plates were im- 
pressed with virtual images of different kinds, the camera 
obscura being pointed first at a house, afterwards to a bust, 
next to a tree, and finally to a living figure, the plates after 
each impression, excepting the last, being momentarily exposed 
to the mixed vapour. In every instance the most perfect im- 
pressions of the objects to which the camera obscura was last 
directed were obtained, and no trace of the previous impres- 
sions was left. 

Experiments were next instituted for the purpose of ascer- 
taining if the prepared surface, after the process of mercuriali- 
zation, could be made to receive another impression by 
treatment with mixed vapour. Impressions were taken with 
the camera obscura, and after the full development of the picture 
by vapour of mercury, the plates were exposed to bromine and 
again placed in the camera obscura, the instrument being 
directed in different experiments to different objects ; on expo- 
sure to mercurial vapour other pictures made their appearance, 
and although confused from superposition on the firs^ piures, 
could be clearly traced, and were found perfect in e very part. 
This production of picture upon picture was repeated, until by 
the confusion of the superposed images the effects of further 
exposure could be no longer distinguished. 

In all the experiments hitherto described the destruction of 
the impressions by bromine was effected in the dark, the ap- 
paratus being situated in a room into which only a very feeble 
daylight was admitted. It remained to be discovered if the 
mixed vapour had the power of destroying the effect of light 
while the plate was still exposed to light, or if the vapour had 
the power of suspending or preventing the action of light on a 
Daguerreotype plate. In order to determine this point, the 
apparatus was placed near the window of a well-lighted room, 
and so arranged, that during the whole time of the preparation 
of the plate, by exposure first to iodine and afterwards to bro- 
mine, it was exposed to full daylight, and by a mechanical 
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arrangement, of too obvious a nature to render description 
necessary, the plate was withdrawn from the bromine vessel 
into a dark box ; that is to say, it was withdrawn at the same 
moment from the influence of both light and bromine; on 
being placed in the camera obscura, plates so prepared received 
impressions, which by mercurialization produced excellent 
pictures, and there was no trace of the action of any light save 
that of the camera obscura. It follows then that light is in- 
capable of exerting any appreciable influence on Daguerreotype 
plates during the time they are receiving their coatings of io^ne 
and bromine. 

Although these experiments afford no information on the 
subject in reference to which they were originally undertaken, 
they are yet not without interest, both in their theoretical 
bearing and in their practical application. They demonstrate 
not only that the change (whatever it may be) effected by light 
on silver plates prepared by Daguerre's process is completely 
suspended in the presence of the vapour of either iodine or 
bromine, but that after that change has been produced the 
impression may be destroyed and the plate restored to its 
original condition by a momentary exposure to either of these 
vapours. In their practical application these experiments 
show, that all the care which has been taken to exclude 
light from Daguerreotype plates during their preparation is 
unnecessary; that so far from a dark room being essential 
to the operations of the Daguerreotype artist, the light of 
day may be allowed to fall on the plate during the 
whole time of its preparation ; and that it is only necessary 
to withdraw it at the same moment from the action of bro- 
mine and light by sliding it from the bromine vessel into 
the dark box in which it is carried to the camera obscura ; 
and where, from the situation or otherwise, there is a difli- 
culty in observing the colour of the plate during the process 
of iodizing, it may be removed from the iodine vessel and 
its colour examined by the direct light of the sun without 
risk or injury; for when returned to the iodine or bromine 
vessel for a moment the effect of light is wholly destroyed. 

Perhaps the most valuable practical application of these 
facts is in the use of the same plate for receiving several im- 
pressions. When, on taking the portrait or picture of any 
object liable to move, there is reason to suppose that the 
motion of the person or object has rendered the operation use- 
ledB, it is not necessary to throw aside the plate on which the 
imperfect impression has been taken, and resort to the tedious 
process of cleaning and preparing another ; it is only necessary 
to treat the plate in the manner already pointed out, and it is 
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again equal in eyery respect to a newly prepared plate ; and 
this treatment may be repeated until by the slow accumulation 
of too thick a film of iodide of silver, the plate no longer pos^ 
sesses the same degree of sensitiveness to light'* 



CHAPTER IX. 

MULTIPLICATION OF DAGUERREOTYPE PICTURES. 

Very excellent copies of Daguerreotype pictures may be 
made by depositing a surface of copper upon them by the 
electrotype process of about the thickness of card, which, on 
removal, will afford faithful representations of the Daguerreo- 
types.* 

Another very ingenious method of preserving copies of 
Daguerreotypes on paper was proposed by Mr. George 
Edwards, and may, in some circumstances, be found of con- 
siderable utility. The following is the process : — 

Procure some sheets of black paper, and brush them 
evenly over on one side with a rather strong solution of 
isinglass, or Nelson's gelatine ; the sheets of paper ought 
then to be dried and kept xeady for use between the leaves of 
a book, or in a portfolio, "^^en a Daguerreotype is to be 
copied, let one of the sheets of paper be placed in some 
cold water, till the gelatine on its surface becomes soft; it 
should then be care^lly laid on the silver plate, and after 
first placing several folds of blotting paper, and then a smooth 
board on the back of the black paper, subject the whole to 
a moderate pressure till dry. The paper, on being removed 
from the plate, will present a perfect representation of the 
original* 

The following modification of this process was invented 
by Dr. Draper, who has given it the name of Tithothottfpe. 

The Daguerreotype intended to be copied is to be covered 
with a thin film of gold, in the usual way (Fizeau's), care 
being taken that the film is neither too thick nor too tlun. 

A dear solution of isinglass is next to be prepared, and of 
such a consistency that a drop of it placed on a cold metallic 
plate will speedily solidify. 



* See Mr. Alfifed Smee'i work on « Electro Metallurgy." 



52 

This is to be particularly attended to, as much of the success 
of the operation depends on this solution being properly 
prepared. 

The Daguerreotype is to be supported with its face up- 
wards, in a current of hot air rising from a stove ; and whilst 
thus situated, the isinglass is to be poured on it until a 
stratum of about one-sixth of an inch has accumulated. It 
is then suffered to dry;, the whole process occupying two or 
three hours. When successful, the film of isinglass, now 
indurated, peels off, and will be found to bear a minute 
copy of the original, and can be examined either by reflected 
or transmitted light. 



CHAPTER X. 



CRYSOTYPE. 



This variety of photogenic drawing was discovered by Sir 
J. Hershell, and derives the name from xP^^'^^y gold, 
TVTTo^, a picture. The process is as follows : — wash the 
paper, to be prepared evenly on one side with a solution of 
ammonio-citrate of iron in distilled water. This solution 
should be recently prepared, and of an amber colour. The 
paper will now be ready for use, and being, in the usual 
way, exposed to the light, the impression must be brought 
out by immersing it in a solution of chloride of gold, ren- 
dered neutral by carbonate of soda. The picture should then 
be well washed in water and dried. 



ANTHOTYPE. 

It has been discovered, also, by Sir J. Herschel. that the 
expressed juice, alcholic or watery infusions of the petals of 
the wild poppy, double stocky rose, guiacum, and several 
ptheir plants, are affected by the action of light, which gene- 
rally destroys their colour; if paper, therefore, be washed 
over and used as the ordinary photogenic paper, the result will 
be a positive picture of the same colour as the infusion, or 
expressed juice of the flower used. This process, which has 
been called, by its discoverer, " Anthotype," is very interest- 
ing, as it shows that the vital principle of plants prevents 
those changes of colour and properties which immediately 
take place when that influence is djsstroyed. 
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cyanotype; or ferrotype* 

This is a similar process to the crysotype, hringing out 
the picture with a solution of the ferro-cyanate of potass 
instead of the solution of gold. The result is a positive 
picture of a blue colour on a yellowish green ground. This 
process, which is a very delicate one, was also discovered by 
Sir J. Herschell, and is named from the circumstance that 
the combination of cyanogen and iron acts an important^ 
part in the operation. 

ENBRGEATYPE. 

This name has been given by Mr. Hunt to a process of his 
which may thus be described : Paper is first washed over with 
a solution of 5 grains of succenic in one oz., of distilled water 
to which must be added 8 grains of common salt and half dram 
of mucelage of gum arabic,* when nearly dry brush over it a 
solution of nitrate of silver containing one dram of the salt to 
one oz., of water. The paper thus prepared, after being dried 
in the dark, may be exposed in the camera. On removaJ from 
the camera no traces of a picture will be perceived) and to 
develope the latent impression it must be washed over by 
candle light with a mixture of one dram of a saturated solut ion 
of proto sulphate of iron and two drams of mucelage of gum 
arabic, rubbing it pretty briskly over the surface with a camel's 
hair brush. When the picture is clear let it be well washed 
in water and afterwards set with hyposulphite of soda in the 
usual way. 

The sulphate of iron has a similar effect on many other 
salts of sUver besides the succinate in bringing out any 
latent impression and will be found very effective in bring- 
ing out the calotype picture instead of the second application 
of gallo nitrate of silver. 

THERMOGRAPHY. 

If a copper coin be laid on a polished silver plate, and the 
plate be then slightly heated and allowed to cool, an im- 
pression will be formed of the coin on its surface, which will 
become perfectly visible on breathing over the plate. The 
figure will remain for many days, only requiring to be 
breathed on, for it to become visible, and if the plate be 
exposed to the vapour of mercury the impression becomes 
permanent. 

* Made by dissolving one dram of gum arabic in one oz., of distilled water. 
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Almost any substance laid upon a polished surface of 
metal or glass, slightly warmed, will give an impression when 
breathed on. The sharpness and clearness of which varies 
with the articles employed. A coin, for instance, allowed 
to remain on a looking-glass a few minutes, and breathed 
over two or three times, will, on the coin being removed^ 
show its figure for several weeks by merely breathing on 
the sniface of the glass, provided it be not rubbed during 
that time, which would destroy the impression. 

The cause of these results is not known, but the dis- 
coverer, Mr. Himt, has designated this peculiar impression 
by the name Thermography, derived from 7<ra0ftf heat, and 
Opefiot^ to write, from the circumstance that heat appears 
necessary for this production. 



DESCRIPTION OF THE CUTS. 



Figs. 1, 2, 3, 4, 5, and 6.— Diagrams to explain the optical prin- 
ciples of the transmission of light through lenses. 

Fio. 7. — Sectional view of a photographic camera for paper, 
fitted with a meniscus lens, as shown at A. 

Fio. 8. — Cundeirs improved camera for the calotype process. 

Fig, 9. — A sectional view, showing the utility of the various 
stops for cutting off all rays except those emanating from thoj 
object to be copied. 

Fig. 10. — A camera fitted with a single achromatic lens, which 
is attached to the sliding tube A ; at the back fits a frame 
holding a piece of gpround glass for ascertaining the focus, and 
also a frame to hold the prepared plate or paper having a 
sliding shutter in front, so that it can be withdrawn when intro- 
duced into the camera, as shown at C. The focus b adjusted 
either by a simple sliding tube or by rack work. 

Fig. 1 1 represents a daguerreotype camera of the most improved 
description, for both views and portraits ; it is furnished with a 
double achromatic object glass, fitted in a brass front. The focus 
is adjusted to the greatest nicety by a fine rackwork movement, B. 

Fig. 12 shows the construction of the frame for holding the 
prepared plate, which fits the back of the camera. A, the metal 
frame having a groove round its centre, into which the plate fixes ; 
it is made perfectly square, so that the picture can be produced in 
either direction of the plate. B, a shutter sliding in front of the 
metal frame, to prevent the access of light to the plate till placed 
in the camera. C, a hinged flap to keep the plate and metal frame 
in their proper positions* 

Fig. 13. — A sectional view of the improved compound object 
glass, consisting of two achromatic glasses, A B. The glass A, 
which is the one next the plate, is of a periscopic form ^ the other, 
Bj which is directed to the object, is a double convex. In firont of 
B, screws on a brass diaphragm or stop, C, which is used where 
extreme sharpness is required, and the rapidity of operation is of 
n« moment. D, a brass cap for closing the aperture. 

?iG. 14. — A plain mirror, which is screwed on to the brass front 
of the camera when the daguerreotype pictures are required to 
appear in the same relative position as they occupy in ndture. 

Fi«. 15.— A glass prism for the same purpose* 

Fig 16 represents a very convenient form of tripod stand for 
supporting the camera in any required position or height. A small 
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brass plate is firmly fixed at the bottom of the camera, and has a 
screw cut in the centre, into which fits the pin of the ball and 
socket joint B. When the camera is placed in its required 
position, by turning the brass plate C it becomes firmly fixed. 
The legs D, D, D, fold together for adjusting the height, or for 
convenience of carriage. 

Fio. 17. — A plate holder for holding the plate while being 
cleaned or bufTd ; it is made of hard wood ; on the upper surface 
is cemented a piece of sheet caoutchouc^ rendered sticky by 
being held over a flame for a few moments, or by the application of 
a hot iron. When the back of a plate is lightly pressed on this 
surface, it becomes immediately fastened, but can as easily be re- 
moved when required by first raising the corner of the plate. 6 is 
a cover to protect the adhesive surface ; C,the handle, which can 
be unscrewed if found inconvenient. 

Flo. 18. — The Iodine Box. — It consists of a mahogany box 
lined with glass, with four projecting pieces of glass, near the top, 
for the corners of the plate to rest upon while being iodined. The 
box is either furnished with card at the bottom, to be saturated 
with a solution of iodine when going to be used, and a plate of 
glass to lay over it to prevent useless evaporation, or a quantity of 
iodine is spread over the bottom, and covered with one or two 
layers of cotton wool. A, over which is placed a piece of cartU 
board, B, capable of being reversed when required. When a 
plate is to be prepared, the side of the card, which is downwards 
and consequently saturated mith the vapour of the iodine, should 
have its position reversed, so that the evaporation firom its surface 
may give an ev^n coating to the plate. By thb arrangement one 
surface of the card is always in a fit state for use, and will only 
require its position to be altered each time a trial is made. While 
iodizing a plate, the box should be covered with its lid, as it 
prevents the possibility of any drafl of air, which might prevent 
the plate from being equally coated over its surface. 

Fig. ] 9. — TheBromine Vessel.— \i is made of glass or earthenware, 
and has two projecting ledges A B, upon which the plate rests ; the 
upper edge of the vessel is ground so that a plate ot glass or slate, 
laid over it may prevent evaporation. In using this bromine vessel, 
it should be acyusted as level as possible, so that the fluid placed in 
it may equally cover the bottom. 

Fig. 20. — Apparatus for the Application of Bromine vapour or 
of Gas. — It consists of a flat board A, in which is placed three/ 
screws B, two only of which are seen in the figure ; on the board 
is placed the box, C, the lop of which contains the frame f(V 
holding the plate to be prepared. One side of this box is hingea 
so as to allow it to fall as shown at B. Within the box C, is a sh^- 
low vessel of glass or earthenware, similar to a bromine vesiel, 
ground on the upper edge and furnished with a plate glass cover D, 
shown, partially removed in the figure. So long as the >plate §AaM 
is over the interior vessel, the hinged side of the box must reoain 
open, but simultaneous with removing the cover, the si(^ can 
be shut, which will complete the box. £, is a glass syringct gra- 
duated into lOOths of a cubic inch, for measuring any definite 
quantity of bromine water, vapour, or gas. 
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Fig. 21,— The Mercury Box, — The body A is made of wood 
and has an iron cup fixed in the bottom for holding the mercury 
which is heated by a spirit lamp F, the upper part of the box A 
is grooved so as to receive the same sliding frame B, that fits the 
back of the camera, and holds the prepared plate ; at the front of 
the box is a small gplass window, C, over which slides a shutter, D ; 
there is also another small window at E, at which a taper is held 
while the development of the picture is viewed through the front 
glass. 

Fio. 22. — Velvet Buff.-^k piece of wood from 14 to 18 inches 
long, and from 3 to 5 inches wide, covered with a fold or two of 
flannel, over which is sewn or tacked a piece of well washed un- 
bleached cotton velvet. The buff should be carefully kept from 
dust, grease, and damp, and therefore should not, on any account, be 
touched on the front surface with the fingers. 

Fig. 23.— a stand for setting with the chloride of gold ; it is 
made of brass, and has three levelling screws in the foot B, for the 
purpose of bringing the surface of a plate placed on the ring A, to 
an horizontal plane, so as to a^ow the solution of gold to be poured 
on in sufficient quantity without running off. 

Fig. 24. — Represents a form of box very convenient for pre 
serving daguerreotype plates afler they are polished, or when pre- 
pared ; each plate slides in a groove, thus preventing them injuring 
each other. 



PHOTOGRAPHIC APPARATUS, 

CHEMICALS, &c, 

MANUFACTURED AND SOLD BT 

HORNE, THORNTHWAITE, AND WOOD, 

{Successors to E. Palmer ,) 

Opticians, Mathematical and Philosophical Instrument Makers, 

123, NBWGATB STREET, LONDON. 

♦— 

£, s. d. 
Photographic Camera, with Brass Sliding Front and meniscus 
Lens, for obtaining pictures on paper, 4 inches by 3, fig. 

7, price 1 1 

Ditto, of the best construction 1 15 

Cundell's improved Camera for Calolype drawing, with divided 

Ivory Scale, fig. 8 .... 3 3 

Photographic Camera, fitted with a Single Achromatic Lens, 
Sliding Brass Front, suitable for both the Daguerreotype 

or Calotype processes * 25s. to 1 15 

Ditto, ditto, or superior construction S 2 

Ditto, ditto, with Calotype Chemicals and Apparatus 3 3 

Ditto, ditto, with Daguerreotype Apparatus and Materials, com* 

plete in Case 5 5 

Ditto, ditto, with Achromatic Lens, and fine rack-work ac^just- 

ment, front for pictures, 4 inches square, fig. 10 2 10 

Ditto, of best construction 3 3 

Ditto, ditto, with Calotype Apparatus and Chemicals . . 3/. 16«. to 4 4 
Ditto, ditto, with Daguerreotype Apparatus and Materials, in 

case 61, lOs, to 7 7 

Ditto, ditto, for Pictures, 5 inches square 3 13 6 

Ditto, ditto, ditto, 6 ditto, 5 5 

Ditto, ditto, ditto, 8 ditto 8 8 

Photographic Camera, with best compound Achromatic Lens, 

If inch diameter, fig. 11 5 15 6 

Ditto, ditto, complete in Case, with every requisite for obtaining 

Daguerreotype pictures, 2| inches by 3i 10 10 

Ditto, ditto, with best compound Lens, 2 inches diameter 8 8 

Ditto, ditto, complete, with all the necessary Apparatus and 
Chemicals for obtaining pictures by the Daguerreotype pro- 
cess on plates, 2| inch by 3|, and 3 inch by 4, in lock-up 

case /. 15 15 

Ditto, ditto, for plates, 8| inch by 6^ 35 

Achromatic Lenses of the best quality, l|-inch diameter .... 
Ditto 1} „ .... 

Ditto 1| „ .... 

Ditto 2 „ .... 

Ditto 2^ „ .... 

Double Achromatic Lenses, 1| in diameter mounted in Brass front, 

with rack-work adjustment, fig. 13 3 13 6 



Photographic Apparatui, Sfc, sold by Home, Thomthtoaite, 4* J^oad. 

£. «. d. 

DittOi ditto, with Lenses, 2 inches diameter 6 6 

Parallei mirror, mounted in Brass Frame, fig. 14, fur reversing 

the picture 

Prisms for ditto, ditto, fig. 15 

Iodine Boxes, fig. 18 10 

Mercury Boxes • from ISs. to 1 10 

Iodizing and Bromine Pans, made of hard-glazed Porcelain, with 

air-tight covers, fig. 19 • from 2.0 

Ditto, ditto, in Maho^y or Walnut cases, with Levelling Screws, 
frames for holding various sized plates, and Plate Glass 

cover, fig. 20 « . 1 10 

Graduated Glass Syringes for ditto •..««••• 2 

Plate Boxes, fig. 24, for plates, 2| inch by 2 4 

Ditto, ditto, 2| inch by 3} 5 

Ditto, dittto, 3 inch by 4 5 

Plate Holders, fig. 17 from 3 6 

Glass and Brass Spirit Lamps from 2 

Tripod Camera Stands, fi^. 10 ,....220 and 330 

Brass Stands, with Levellmg Screws, fig. 23 each 056 

Velvet Buffs, fig. 22 each 2 6 

Glasses to indicate from 5 seconds to one minute in leather case, 

each a 2 6 

Frame and Glass for obtaining positive photographs, or copying 

engravines, leaves, &c. from 5 

CameFs hair Brushes Is. 2s. and 2 6 

Glass Graduated Measures .•..'..*....... Is. 6d. 2s. and 026 

„ Funnels from 6 

„ Stirring Rods » from 3 

Scales a nd Weights, with Glass Pans 18 

Silvered Plates of the best English manufkcture : 

2| inches by 2 inches, per doz. - 12 

3| „ by 2| „ „ 18 

„ 4 ^ » by 3 „ „ 17 

Paper, Com position and Leather Frames, for holding daguerreo- 
type pictures ^ *..... 

Tin Stills, wi th worm tub, complete . from 15 

Copper ditto' ditto. ditto from 2 2 

Paper for Calotype purposes, made by Whatman, Turner, and 

^ others 

Iodine • • . ••••.». .... per oz. 

Do. pure , „ 

Do. Tincture „ 

Do. Chloride „ 

Do. Bromide „ 

Bromine, pure „ 5 

Distilled Mercury per lb. 

Hyposulphite Soda per oz. 6 

Chloride Gold Solution „ 5 

Chloride Gold Chryst 

Nitric Acid, pure „ 4 

Prepared Tripoli „ 6 

Lamp Black „ 1 

Hyposulphite Gold Solution „ 3 

Pure Gallic Acid . • „ 10 

„ SuccinicAdd „ 10 

Bromide Potassium „ 5 

Strong Solution Ammonia „ 4 

Proto Sulphate Iron „ 4 

Pure Cyanide Potassium „ 2 

Oil of Lavender 

Prepared Cotton Wool per lb. 5 4 

Iodized Paper, in Packets Is. and 026 

Photogenic Paper, ditto Is. and 2 6 

White Blotting Paper per quire 16 



Pkilotephical JpparaUu, Sfc. told by Horne, ThonMneaite, i[ Wood. 

CHEMICAL AND PHILOSOPHICAL 

APPARATUS. 
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CHEMISTRY. 

s, d. 

Alembic's Glass, | piDt to 2 qts 5 

Alembic's Earthen ...... from 3 

Argand Lamps each 6 

Ditto ditto, with double Conceotric Wick 

Alkalimeters each 

Boxes of Fragments for the Blowpipe . per set 

Bladder with Ferrule 2 

Ditto with Stop Cock ..50 

Bars of Copper, Zinc, and Iron ... from 6 

Brass Tripod Stands 16 

Black Lead and Porcelain tubes for furnaces from 1 

Bent Tubes of every description made to order 

Brass Pipe for blowing Gas Bubbles . « . . 2 6 

Blowpipes common from 6 

.... Pepy's ^ .60 

.... WoUaston's 60 

.... Black's 26 

. . Bergman's .50 

.... Gurney's Oxy- Hydrogen ; . . . 
.... Self-Acting Spirit, Brass .... 

• , . . Ditto, Tin 6 

.... Bellows with Table, &c., . . from 

.... lemming's Jet 

.... Tilley's Hydraulic 21 to 

; . . . Ditto ditto, very superior .... 

Balloons each from 

Bell Air Jars, Glass, with ground Stoppers for collecting 

the Gases .... each 2s. 6d. 3 3 040 

Ditto, ditto mounted with Brass Caps and Screws, for the 
reception of Air Cocks and other Apparatus, each, 
pts. 4s. qts. 58. 

Ditto graduated from 3 6 

Cut Air Jars, per nest of 6 8 6 

Ditto ditto larger ....... 10 

Crucibles, Cast Iron ....': each 6 to 3 

Ditto Hessian and English . . . .in nests 3 to 1 

Chemical Scales from 5 6 

Ditto ditto with Decimal Weighte . . . from 3 3 

Chafinff Dishes . . . . . each from 12 

Crucible Tongs from 1 6 

Covered Copper Wire . . , . . per lb. 4 to 12 

Copper Basms from 1 9 

Copper Sand Baths from 2 

Iron ditto from 7 

Cubic Inch Tubes each 5 

Caoutchouc, in sheets each 1 

Tubing, .... per fr. from 1 6 

Varnish per oz. 4 

Copper Stills, with Fnmace, Tub, &c., complete, from 5 5 

Cuflrs Scale of Chemical Eauivalents . . . . 5 6 to 6 6 
Cement for attaching Brass Work to Glass Apparatus, lb. 2 

Cryophorus each 4 

Bottles, Stoppered of all dimensions 

Ditto ditto with Glass Caps, for Acids. Volatile 

Fluids, &c. ...*... from 2 
Ditto Woulfe'8 each pt 2 6 qt. 3 6 



Philosopf^ical Apparatus, Sfc. sold by Home, Thomthwaite, SffVood. 



Ditto Specific Gravity each 

Bottles, Specific Gravity, Stopj^ed and Graduated to 

1000 ^ains, in Tin Case with Counterpoise Weight 

Connecting Pieces and Ferrules, Brass . . each 

Candle Bombs per doz. 

Decimal Weights, complete set pf, in Mahogany Box 

Deflagrating Ladles each 

Deflagrating Ladle and Air-Tight Collar 

Davy's Ssiiety Lamp each 

Dropping Tubes 

Elegant aud very useful Apparatus for experiments, with 

the mixed Gasses upon Lime 

Eudiometers, Ure's ..."..• 

Evaporating Dishes of real Wedgwood- ware, not liable 

to crack or stain — 

s. 
. 
. 
. 
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7 in. over, each 

8 
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10 
11 
12 
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10 





63 



9 



2 in. over, each 

8 

4 • . • • • 

5 

6 

Flasks, I pint 

. . . I pint 

• . • pint •••••••• 

. . . quart 

. . . with Bent Tubes for generating Gases 

Filtering Paper per Ih 

Funnels, Glaas and Porcelain . . . from 

. . . Long Necked, bent Glass . from 

Furnaces, Black Lead from 

. . . . French 21 

. . . . Knight's ....*.. 

.... Round, very complete 

.... Dr. Black's 

Furnace Stoves, for experiment|il purposes, made to order 

Fire Clay and Lutes per lb. 

Fountain and Jets from 

Glass and Enamel Rods .... from 

Glass Tubing per lb. from 

Ditto, Green, firee from lead 3 

Gauge for shewing the expansion of Metals by heat 

Hydrogen Lamps , 21s, 

Hope's Eudiometer 

High Pressure Boiler and Stand, with Barometer Tube, 

Thermometer, and Lamp, complete 
Horizontal Revolving Jet, for exhibiting Philosophical 

Fire- Works with Hydrogen Gas . ... 
Hydrometers from Lactometers, for ascertaining the 
relative value ofMilk .... p^r set 
Mortars, Agate ...... from 

Ditto, Iron from 

Ditto, Composition — 
No. 0000 

000 

00 
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2 

Ditto Glass firom 

Muffles, Earthenware ..... firom 

Mercurial Troughs Mahogany .... from 

Ditto ditto Iron from 

Models of Chrystals in Wood ... per set 
Ditto ditto in Glass ^ per set 
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9 
10 
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6 
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4 
6 
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£. 8. d, 
1 6 

8 6 
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1 10 
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3 6 
10 6 
6 

10 

8 6 
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PhUo9ophical ApparttHu, f^c» told btj Home, Thomihwaite, Sf Wood, 



Measure Glasses, 2 oz. 




3oz. 




4 oz. 




6 oz. 




8oz. 




« 16 oz. 




20 oz. 





£. 8, d 



One GaHon Tin Still, with Worm and Tub complete 
Pneumatic Troughs of various sizes . . 4s. 6d. 
Pepy's Improved Gas Holder, which, with the addition 
ot a Jet, forms a most convenient Hydraulic 
Blowpipe .*.... 30s. 428. 
Ditto small Balneo, or Filter Bath, for drying precipitates 
and other explosive compounds, at a heat not ex- 
ceeding 21 2o Far 

Plates of Glass for covering Air Jars .... 

Precipitating Glasses, | pint 

ipint 

Palmer's Oxhydrogen Jet ... . each 

Ditto, with Bladders, &c. . . . . . 

Chemical Amusement and Instruction- Chests, in great 

varietv . . from 

Platinum Spoons from 

Ditto Forceps from 

Pulse Tubes ....... each 

Quill Reeivers ...... from 

Retorts, Glass, Plain — 
. I pint 

} pint 

pint .......... 

quart 

3 pints 

2 quarts 

Ditto ditto Tubulated— 

1 pint 

J.pint 

pmt 

quart 

3 pints 

2 quarts ......... 

Receivers, Glass Plain — 

iP»nt 

pmt 

quart 

3 pint 

2 quart 

Receivers, Glass, Tubulated — 

I pint . . 

1 pint 

pint- . 

quart • 

3 pints . . . . . . . 

2 quarts . . ', 

Green Glass Retorts firom 

Retorts, Earthenware . 

Ditto ditto Tubulated 

Ditto Cast Iron, with connecting Tube for the production 

of Oxygen and other Gases, .... each 
Retort Stands, Iron, with 3 sliding Rings, . . each 

Ditto ditto Brass, ditto 

Reflectors, for experiments on Radiant Heat, of highly 

polished Zinc 

Rupert's Drops per doz. 
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1 9 
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PhUofophiaU Apparatus, 4*c. sold by Hom$, Thamthwaite, 4* ff^ood. 



7 



4 

15 



6 




Spirit Lamps, Glass 28. Ss. 4 

Ditto ditto Brass 

Ditto ditto with Concentric Wick and double Current of 

Air, on Professor Rose's principle, mounted on a 

Stand 

Thomthwaite's Analysis Lamp 

Stills, Working Models of 30 

Syphons, Glass 

Ditto Pewter and Copper with Stop Cock, . . from 

Stop Cocks, Brass each 

Small iron Wire, for combustion in Oxygen Gas, Steel 

Crushing Mortars and Pestles .... each 
Thermometers . . . . . . .from 

Ditto Chemical fro.n 

Test Glasies — 

1| oz. per doz. 

3 oz 

5 oz. . . . 

7 oz 

Test Tubes per doz. 

Ditto ditto Stands ....... from 

Test-tube Flolders ........ 

Tube Retorts . 

Tubes, Earthenware from 

Test Papers of Litmus and Turmeric . . . each o 
WouIfTs Apparatus of three bottles, with three necks 

each, mounted with conducting and safety Tubes in 

a mahi^any Tray, pints 

Ditto ditto quarts 

Water Hammers each 

Welter's Tube of Safety each 

Watch-glass Holders each 

Every description of pure Chemical Re-agents and Tests. 
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ELECTRICITY. 



£. s. a. 



Small Cylinder Electri- 






cal Machines . 




1 5 





2nd. Size 




2 2 





3rd. do. • • 




3 10 
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4th. do. . • 




4 10 




5th. do. 




6 





6th. dp. 

9-in.Tlate Machines 




B 







3 3 





12 ditto. 




4 10 





18 ditto 




7 10 





24 ditto 




12 





Set of 5 Spirals 
Spiral on root 
Hand Spiral 




2 2 
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6 
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6 


Diamond Spotted Jars 






. . . • 8s. 6d. 


to 


15 





Star in Frame 


• 


8 


6 


Bird in Frame 


. 


8 


6 


Luminous Conductors from 10 


6 


Magic Picture 


• 


7 


6 


Flask . . . 


. 


6 


6 


Spider Jar . 


. 


8 


6 


CuthberUon's Discharge! 


r2 2 





Universal ditto . 




1 10 





Jointed ditto . 




10 


6 


Gamut of Bells . 




1 16 





Set of Five ditto . 




18 





Set of Three ditto 




7 


6 


Air Cannon . 12s. 


18 






£. 



Air Pistol . . 

Powder Cannon 

Sportsman . . 1 

Thunder House . 

Powder ditto . . 1 

Obelisk 

Egg Stand . • 

Image Plates 

Pith Ball Stand . 

Gold Leaf Electrometer 

Lane's ditto . 

Cavallo's ditto 

Quadrant ditto 

Leydon Jars from 

Pitn Balls, per doz. Is. to 

Pith Figures, each, from 

Head of Hair 

Electrophorus from 

Batteries • from 

Insulated Stools from 

Amalgam . per box 

Bucket and Syphon 

Electrical Cylmders from 

Glass Handles 

. . Legs • 

Pocket Electrical Bottle, 
and Riband for 
charging the same 







6 



6 
10 



2 
6 



s. d, 
6 



5 


6 


5 





9 





1 





7 





9 





9 





5 


6 


IG 





7 





15 





7 


6 


3 


6 


2 





1 





7 





10 


6 


10 





10 


6 


1 





5 


6 



3 6 
1 8 

1 6 



7 6 



BATTERIES OF ALL SIZES. 



i 



Philotopkical Apparatut, tfc. wold bjf Home, TkonUhwaie, 4* /rood. 

PNBUIIATIOS. 

£. 8, tL 

Single Barrel Air Pump with Receiver . . . .21s. 25s. 1 10 

Ditto ditto with Fountain 2 5 

Small Size Double Barrelled Pump . . . 3/ lO 4 14 6 

Middle Size Ditto ditto . . . * 77o 

Ditto with Guage Plate 880 

Ditto with Raised Plate 990 

Large Size Double Barrelled Air Pump 12 12 

Ditto on Stage Stool 19 

Single Transferer 16 

Double ditto 220 

Guinea and Feather Apparatus, 3 fidls 14 

Ditto ditto, 2 fidls 16 

Syringe and Lead Weight 12 

Fountain in Vacuum, l^st make 15 

Ditto ditto common 7 6 

Lungs Glass 76 

Bladder Frame and Lead Weights 7 6 

Filtering Cup 6 6 

Fruit Stond 5 

Wheel and Upright Barometers from 3 3 

Open Receivers for Air Pump from 3 6 

Bladder Glass for ditto 3 6 

Model of a Water Pnmp , showing the principal and absurdity of 

the term Suction 21s. 1 10 

Ditto of Forcing ditto 2 15 

Large Size Hemisphere 1 lO 

Middle ditto 18 

Small ditto , . . . 15 

Bacchus 180 

Wind Mills on a new and superior construction . . . .330 

Copper Bottle, Beam and Stond 2 15 

Bell Experiment from IDs. to 1 1 

Exhausting and Condensing Syringes 7 

Ditto in one Instrument 16 

Pocket Condensers for Instantoneous Light 3 6 

Sliding Wire, and Collar 12 

Ditto ditto, Thomthwaite's Improved, with Ball and Socket Joint 17 6 

Model of Diving Bell 15 

GALVANISM or VOLTAIC ELECTRICITY. 

Cruikshank's Batteries* in Mahogany Troughs, for medical 
purposes — 

25 pair of plates, 2|-inch 1* 1 

50 ditto ditto, 2|-inch 1 15 

200 ditto ditto, 2l-inch 5 lo 

50 ditto ditto, 3-mch 2 10 

25 ditto ditto, 4-inch 2 8 

Grove's Platinum Batteries, excited with dilute muriatic acid T n 
connexion with the zinc, and strong nitric acid in connex'% 

with the platinum from 1 15 

S mee's Batteries, in round earthenware pots, so constructed that 
the zincs can be readily replaced by means of a binding screw, 
without the trouble of soldering or bending — 

Pints 10 

Quarts 12 6 

4-Quart 150 

6 1 pint ditto, in mahogany tray, so constructed that they may 
be arranged for quantity or intensity, with flexible con- 
ducting wires 330 

6 1-quart ditto ditto 3 17 6 

Ditto ditto, in Wollaston's troughs of 12 cells with double zincs, 

and the silver plates, presenting a surfiice of 252 square inches 5 5 

Ditto ditto, of 432 inches 6 6 

Every description of Apparatus connected with Magnetism and 
E lectro-Magnetism. 



DISSOLVING VIEWS. 




IMPROVED APPARATUS 

THE DISSOLVING VIEWS, 

ROYAL POLYTECHNIC INSTITUTION 

HANUHCTirRED lY 

aosMB, tbo&hthwaitb, and wood, 

{Barafon Iq X. Pmimm) 
123, KEVGATE STREET, LONDON. 



. ^mlniiud with Argaiid (HI Lnti|M, eatable of 

ihowlDf a diik 9 feet in divnetcr 10 10 D 

Vie« far ditto from each T to SO D 

IMMolviiiK View Appaniiu, itluminxcdwitb the Oijrhr- 

drogtn or Ume Light, capabta of ibowiiu pknirei 

30 feet dimeter, coiuiiliii^ of • pilt of Hdioguir 

Lantern*, with bnMftDDti, and diMolTingapparatut, 

S pair of 4 ineh Lenm or Condenaon, 3 Oi7h]>di»- 

gen Jcti, and Llnw Bnrocn, Iraiblc tnba connto 

Bona, S lane India Bubhcr Bui and Freararc 

Boarda, Lead BdHIc Ti^ (od Pnrilot, bi nwking 

Hydrogen 0*i, Iran Reton, kc, Ibt Oiygen Oai, 

Folding Maboganf Tripod Btand,fte^ complete.. . £41 

Ditto ^tto with t inch eandmwii . MOO 

IHtto ditto Inch ditto , IS 

Tiewf br ditto from IS*, to 80*. each. 



Ditto ditto complete, with tb* gu ^vparatoa, ftc 



MEDICAL ,:0 4LVANISM. 



ELECTRO GALVANIC MACHINE. 




rOK ABMIRUTCBIHa 



MEDICAL GALVANISM, 



HORNE, THORNTHWAITE, tt WOOD 



. 123, NEWGATE STREET, LOIU>OH. 



Oompl«ta In OM*t "tti> diraetlen* ft 



The vetl known effleicj of ■ cuireM of Oalnnic ElecUwty in cum c 
BhenmstiiiD, Sdatiia, Tic Doloureai, Paraljrii, NbttOiu and Livct Com 
plainU, &c, &c, hRie Induced Uesan, H., T., end W. to mannbctUTe tlis tbov 
much improved Portable Appuuui, bjr which Medical Hen, or the Pstienl 
tbenuelTtt, ma; readily, sod U a minuts'i notice, i^ly the Electric power. 

The interior conitructioD of these HKchinei diSbri very nuteritlly fron 
thine inatrumenti often sold for Medical purpoKi, under the name of Eleclr 
Sfagtutlc Machitui, whidi are rarely of much aerrice, in conaequenee of Ihi 
galvanic current produced flowing altemstely in two different directisiu 
whereu, in the Improved Electro Galvanic Appantua, the current 1 
unltopply in one direction, upon whidi drcuinetanee their uiperiority, H i 
curatlTe dmuu, m much dependi. 



ELECTRO-MET ALLURaY. 



ELECTROTYPE APPARATUS, for procaring, by galTtnie Mdon, pet^ 
feet fiic-fimilies of engraved copper-plates, however elaborate ; alM>, correct 
copies of medals, seals, plaster casts, and all kinds of metallic ornaments. 




Home's Single-Cell Apparatus, suitable for copying medals, coins, seals, 
plaster casts, &c., &&, with printed directions for use, 5s. — ^7s. 6d. — 
10s. 6d. each. 

This apparatus is moet convenient and simple hi i€B operation, and par- 
dcularly adapted for those commenchig this interesting and useful art 
White earthenware jar, with porous pot, zinc, and wire, Is. 6d. 
Ditto, larger, with binding screw connections, from 5s. 
Battery and Precipitating Trough, for making a number of small medals at 

one dme, from iSl 58. 
Ditto ditto, larger, £l ITs. 6d. 

Vertical Precipitating Trough, with Battery, on Mr. Smee's plan, for ob- 
taining duplicates of engraved copper or other plates, large medals, &c., 
&C., from iS3 8s., 

Electro Gilding and Plating Apparatus, from £l Is. 

Porous Tubes of all sizes. 

Binding screws of every description. 

Sulphate of copper, 8d. per lb. 

Pure plumbago, 6d. per os. 

Sulphuric Add, 3d. per lb. 

Pure silver foil and wire, for precipitation, lOs. per oz. 

Ditto gold ditto ditto^ 6d. per grain. 

Ditto platinum ditto ditto, Id. per grain. 

Auro cyanide of potasrium, for electro gilding, 8s. per oi. solution. 

Argento ditto ditto, for electroplating, 2s. 6d. per oz. solution. 

Amalgamated sine plates of aH sizes, at Is. 6d. per lb. 




OPTIOAI. IHaTRtnaENTS. 



SPECTACLES oF the nou imprured dncriptlOD— 

Beat Gold fitted with Bnzil pebble , from 9 10 

Common do. Best gluMi , „ I G 

Best Stuidtrd Slher 12 

Best Blue Steel 10 

Common do. „ 

Tortoiseahell „ 8 

a Hon and Steel „ 



Win Qtntt Eye Preserren tor Railroad 

TraTcUiDg from S I 

Single and Doable EYE GLASSES in Gold, 
Silver, Toitoiaesbell, Ice., in (nat mietj, from 3 ( 

OPEEA GLASSES in a variety of mountings „ 9 g < 
Pocliet or Military Telescopes, for diicoTering 
Ol^cts from 3 ta IS miles . . from I 10 



U I 
4 10 I 



MiaSOSOOPBS. 

Botanical Mlcroacopea with three Powers . 

Flower do do. . . i 

Gould's tmproTed Compound Microscopes, In 

Gate, with Apparatus . . from 

Very Superior COMPOUND ACHROMATIC 
MICROSCOPE, with moveable and safety su^e, 
fine ai^ustment, two eye pieces, and two sets of 
achromitic object glaues, capable of msgnify- 
ing from 2,000 to 60,000 times, various apparatus 
and object!, packed in mahogony cahiaet 

N.B. This iiistmiiieDt cm be much recommended 
from its cheapness and high magnifying power, 
combined with extreme sharpness of detail. 

h object glasses 



1» 9 fi 



Polariscopea, Camera Lucidas, Phantasmagoria 
Lanterns and Slides for Astrooomy, and other 
satyects, fcc, &c. 




PALMER'S TOXICOLOGICAL CHESTS, 

MAttQtACtV^XEV ONLI BY BI> lUCCEHOKI, 

HORNE,ITHORNTHWAITE, AND WOOD, 

IM, NEWGATE STREET, 
Coalalning,in ihjppered bottlei, ill the moM ■ppiored Teits for die de- 
tecttoo of Ff^KHU, and ■ complete eel of Apparetu* for perfanning the 
neeeMu; Biperimenti, with dlrectloni, prica Thiee Oulneti ; or on ■ aiiiaUer 
wile. In dcil btai, price Two Guinea*. 

TESTIMONIALS. 

3, HindeStnet, Itth Natmitr, \«M. 
I !■•*• tumlDedtbeCbeit ofprepaTstloniaadimpleiiicatalbTTDxicalogt- 
cal inTutigadoiu, vranged and raid by Ur. E. Palmer, OS 103, Newgate 
Street i and I hiTe no heduHOD Id recommending it ai veil calculated tor iu 
purpoKt, bolb u the itDdent and practillonn. 

ANTHONT TODD THOUPSON, 
Prafiuor of Sftdieai Juritpnidtnte, UnitirtUg i^ London.^ 

I bare examined a Taiieological Cheat, lilted up bj Mr. Palmer, of 
Newgale Street, ind tbink It well adapted for Ihe putpote intended, namely, 
that of enabling itndenli and practitionen to detect Poiions. A Cbeit of 
tbia kind bai long been a deajdentum. JOHN PERBIRA. 

Ltcturer on Cktwdttry at the LoKdm Haipital, and at Hit Aldtrtgali 
'ta/Meduine. 



1S1, AUeragaic Stiect, Not. 13, ISSe. 



70 

I have examined the Toxicological Chest, fitted up and arranged by Mr. 
Pahner, 103, Newgate Street, and I have no hesitation in expressing my ap- 
proval of it' and my opinion that the Tests contained in it ought to be in the 
posseanbn of gentlemen practising in the country, who may be called upon, 
at any moment, to analyse various matters, and report upon cases of real or 
suspected poisoning. G. H, ROUPELL, M. D. 

Physician to SL Bttrthobnmw*8, and JLecturer on Toxicology. 

13, Welbeck Street, Nov. 10, 1836. 



The TozitolQ|i«alClKito€lfcvMMi| iv W9ii walrived, and calculated 
to be ottmoM m^^ lwiiltftfH lfl M W| ' * ^«>**NMlentof Toxicology. 

W. CH^ttlliNG, M. D., 
Oct 18. Ml JSK^f^^jniffiuib^^^^ SchooL 



I haw «Minfaied a foiiipalogieat QM^ fttgitaif^ %r Mn. Pafaner, 103, 
Newgate Itareet; and am «f a|diilQii It affMk t nftniM itl en and means for 
detecting the eihHllQfti of Poisons by Tests, which the improvements in 
Science at the pretenl lifaMl fender it highly important for medical men in 
general to possess, but especially those fai remote ports of the kingdom, 
and Army Surgeons on fi>reigb stations. 

L. LEESB, M. D., 
Surgeon to the Hon, ^ast India Company, 
Coleman Street, Dee. 6, 1836. 



38, Finsbury Square, Nov. 15, 1886. 
Sir, The necessity fbr a compendious collection of pure Tests and con- 
venient Apparatus, for the detection of Poisons, must be universally admit- 
ted ; and such a collection the neat package whicb you submitted to my ex- 
amination seems to afford. The chemical re-agents are I believe well prepared, 
and in perfect accordance with the present advanced state of Toxicological 
science : the]various pieces of Apparatus, constructed in a clever and compen- 
dious manner, appear to be quite suff dent fi>r all the investigations which 
belong to this department of Chem'istry. I cannot tiierefore too strongly 
recommend it to the notice of the medical professors, and to every individual 
who may be required to undertake any enquiry in this branch ef medical 
Jurisprudence. 

I remain. Sir, very faithfully yours, 

GEORGE BIRKBSCK. 
To Mr. Edward Palmer. 



SURVEYING INSTRUMENTS. 



THBODOLITBS. 

£ s, d. 

Common Theodolite 9 9 

4-inch do. do., with Telescope . . . . 12 19 

Ditto, divided on silver . . . . . . . 13 13 

5.inch, ditto . . • 18 

Ditto, best construction, with Tangent screw motion. . 24 

Ditto, with two Telescopes . . . • . . 36 

6-inch best Theodolite, divided to 20 seconds, with one 

Telescope 28 

7 -inch ditto ditto, with two Telescopes. . . . 42 

ItBVBLS, COMPASSES, *e. 

£ s. d. 

Portable Levelling Instrument, with Telescope and Compass 8 8 

14-inch Troughton's I^evel 110 

Ditto, with Tripod Staff 12 

20-inch Troughton's Level 13 

Ditto, with Tripod Staff 14 

20-inch Y Levels, with Telescope 16 

Dumpy Level, without legs or compass . . . • 12 

14-inch Dumpy Level, with legs and compass . . . 15 

Common Spirit Levels . . 3s.— 4s. — Ss. — 68. — and 10 

Spirit Levels, with best Ground Bubbles 

Miners' Magnetic Compasses, in mahogany cases, with fold- 
ing sights, from 1 15 

Prismatic Compasses, . . . fncm 2 12 6 to 3 13 6 

Protractors . ... from 2 6 to 7 7 

Plerambulator 990 

Ditto, brass mounted 12 

Ditto, ditto, and metal wheel • . . ; 14 

Station Staffs • from 2 15 

Surveying Crosses or Squares • . . from 128. to 1 11 6 

Cylindrical, dittoi. • . . . . from ISs. to 1 12 

CircumferentOTS . • . • . from £2 1 2s. 6d. to 6 6 

Plane Tables from £5 10s. Od. to 12 12 

Measuring Chains from 10 

Plotting, Marquois, Gunter's Scales and other ^Rules. 

DRAWING INSTRUMENTS. 

£ 8. d. £ f. d. 

In Fish Skin Cases, in sets, . . from 7 6 to 2 2 

Magazine Sets, in mahogany cases, . from 2 10 to 18 18 

Proportional Compasses • . . from 113 0to5 5 

N.B. — ^Every other description of Instrument used in practical 
Surveying. 



ASTRONOMICAL INSTRUMENTS. 



AOHROMATIO TBIiBSOOPBS. 



1 S-inches long, with rack and pinion, on stand 
Ditto ditto, with German silyer • • 
30-inch ditto ,..*... 

Ditto, with vertical rack 

Ditto, with vertical and horizontal rack 

Ditto, with finder and micrometer 
42'inch, with rack and pinion .... 

Ditto, with vertical rack .... 
Leather Sling Cases, for Telescopes, . . from 

42-inch, with vertical and horizontal rack- work movement, 

Finder and Micrometer 

Ditto, with equatorial stands, . . extra 
Telescopes, from 5 to 7 feet, with all the recent improve- 
ments, from £100 to 300 

The whole of the above astronomical telescopes are 
furnished with two-day powers and two or more astronomical 
powers, and are packed in cases. 



£ 


f. 


d. 


8 


8 





14 


14 





12 


12 





14 


14 





21 








23 


10 





30 








32 








1 


10 





36 








30 













REFLECTING TELESCOPES^ *e. 

One-foot Gregorian reflecting Telescope, on stand, packed 

in mahogany case, speculum 9| inches diameter . 6 6 

One-foot and a half ditto, speculum 3 inches diameter • II 11 

Two-feet ditto, speculum 4 inches diameter . . . 16 16 

Ditto ditto, with rack-work motion 25 

Three-feet ditto, with speculum 5 inches diameter, and 

rack-work motion 42 

Ditto ditto, with speculum 6 inches diameter, [on tripod 

stand, and rack-work motion • ... ; . 68 

Four-feet ditto ditto, with speculum 7 inches diameter . 105 
Seven-feet Newtonian Telescope, with speculum 6 inches 

diameter 105 

Ditto ditto, with speculum 7 inches diameter . . 126 

Nine-feet ditto, with speculum 9 inches diameter . . 210 

Transit Instruments, .... from £20 to 180 
Micrometers, &c., &c. 



L 



NAUTICAL INSTRUMENTS. 



QUADRANTS, SBXTANTfy Arc. 



Ebony Quadrants 

Ditto ditto, with Tangent screw 

Ditto ditto, with Telescopes . . from 
Ebony Sextants, best ..... 
Metal Sextants, on the most improved principle 

Ditto oftbe best possible construction, divided 
to ISsec. or SOsec, with apparatus, &c., 

in case, from 

Artificial Horizons . . • . •* 

Cl^bin apcl Qinii%ole Compasses 
Azimuth Compasses • • • • • 
Univeranal and; Ring Dial^i. from 

Pocket Compasses, of every description. 



£ 


s. 


d. 


£ 


«. 


d. 


2 


5 


0to3 


3 











3 


10 





4 


4 





6 


6 











7 


7 





7 


7 





12 


12 





12 


12 





18 


18 





2 


2 





5 


5 





1 


10 





5 


5 





4 


4 





10 


10 





I 


5 





5 


5 






METEOROLOGICAL 
INSTRUMENTS. 



BAB0MBTBR8, aic. 

Best Wheel Barometers • . from 3 3 to 10 10 o 

Upright ditto „ 1 10 7 7 

Marine ditto „ 830 660 

Standard Barometers of the best construction 12 12 

Improved Simpisometer .... 330 
Dmy and Night Self-Hegistering Ther-^ 

mometers 110 110 

Sixes's ditto ditto .... from 150 220 

Thermometers of all descriptions . . ,, 2 6 5 

Hygrometer (Daniell's) . . . • 2 5 

Ditto," (Mason's) 2 10 

Pluviometers from 1 10 

Foreign Orders, 8fc, enclosing a remittance or order for payment, 
in England^ promptly attended to. 



MERCHANTS SUPPLIED ON LIBERAL TERMS. 



Price }i. Qd. 
HORNE, THORNTHWAITE, AND WOOD'S 

IX.X.VSTBAV&II GAVASiOevaB 

OF 

OPTICAL 

AND 

PHILOSOPHICAL APPARATUS, 

Containing upwards of Three Hundred Engravings of Apparatus, 

ILLDSTRATIVB OF 

CHEMISTRY, HYDRAULICS, HYDROSTATICS, PNEUMATICS 
FRICTIONAL AND VOLTAIC ELECTRICITY, ELECTRO- 
MAGNETISM, ELECTRO-METALLURGY, OPTICS, &c, &c. 

MANUFACTURED AND SOLD BT THEM AT 

123, NEWGATE STREET, LONDON, 



Price 3s, 6d., in Cloth, Letterei, 
A GUIDE 

TO 

PHOTOGRAPHY, 

OONTAININO 

SIMPLE AND PRACTICAL DETAILS OF THE LATEST AND MOST 

IMPROVED PROCESSES FOR THE PRODUCTION OF PICTURES 

BT THE CHEMICAL ACTION OF LIGHT. 

IMCLVDIMO 

Photogenic Drawing, Calotype, Daguerreotype, Crysotype, 

Anthotype, Energeatype, Cyanotype, Ferrotype, 

Tithonotype, and Thermography. 

BY 

W. H. THORNTHWAITE, 

AUTHOR OF "PHOTOGRAPHIC MANIPULATION." 

Illustrated with Drawings on Stone. 
LONDON: 

HORNE, THORNTHWAITE, & WOOD, 

123, NEWGATE STREET. 
R. GROOMBRIDGE AND SONS, PATERNOSTER ROW. 

1846. 



